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SUPERSPEED ANGLE CENTRIFUGE 
15,500 rpm — 31,000 X G — 400 ml 








Separate controls allow remote operation — may be operated in 
cold rooms, incubators, fume hoods, etc., or wherever routine or 
special research calls for a versatile Superspeed instrument of estab- 
lished reputation. “Servall”-originated, self-centering direct drive 
is only one of the superior features that have earned the SS-1 its 
title: “The workhorse of the modern research laboratory.” Type 
SS-1A same as SS-1 but with water-cooled bearing for extra-heavy 


duty. Write for Bulletin SC-111S 





MEDIUM ANGLE CENTRIFUGES 
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5,000 rpm — 3,500 XG 


TYPE M: Twenty-seven 15 ml Tubes 
TYPE SP: Six 75 ml Tubes 
TYPE SP/X: Ten 50 ml and Five 15 ml Tubes 
with stainless-steel rotors, 
Fast, efficient, economical instruments, designed to replace bulky, out- 
moded equipment. Types A and XL small centrifuges also available. 


Write for Bulletin SC-111M 
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3,500 rpm — 2,500 X G 














Compact, space-saving instruments with a 
maximum capacity of 2,000 ml. Three inter- 
changeable stainless-steel rotors accommo- 
dating 500 ml, 250 ml Bottles and 150 ml 
Tubes. Reducing adapters available for all 
sizes of Tubes. “Servall”-originated self- 
centering device ensures smooth operation. 


Write for Bulletin SC-111G 
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Now for the first time! 


an unparalleled collection of quantitative data 


covering the whole field of biology 


HANDBOOK OF 
BIOLOGICAL DATA 


Edited by WILLIAM 8. SPECTOR 


Executive Secretary, The Committee on the Handbook of Biological Data 


Prepared under the direction of the Committee on 


584 pages, 8-1/2” x 11” 
the Handbook of Biological Data, The National Published 
Academy of Sciences—The National Research Just Lone 
Council $7.50 


handy! easy to read tables! 











‘ Now, at long last you can quickly find quantitative data on topics in the whole 
With data on: field of biology. This new book, THE HANDBOOK OF BIOLOGICAL DATA is 
an unparalleled accumulation of standard values and norms that biologists require 


Blood in their daily work. 
4000 contributors—each an authority in his field—have supplied information to 
the Handbook Committee. This great mass of information has been sifted, culled, 
Nutrition correlated, edited and put in easy to read tabular form. 


The arrangement of material follows these general lines: general biophysics and 
general biochemistry, including data on osmotic pressures, pH values, ete.—the 
Metabolism physical and chemical characteristics of tissues—morphological characteristics 


of tissues—the cell itself—fertilization—reproduction—growth—nutrition—me- 
tabolism—ecology—pathology. 











Reproduction ORDER NOW one of the most valuable references a biologist can have. The book 
is bound with a hard cover to withstand constant use. 
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|W. B. SAUNDERS COMPANY 
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E228 first in precision optics 
LEITZ PHASE CONTRAST OBJECTIVES 
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The complete line of LEITZ PHASE CONTRAST OBJECTIVES makes possible a wide range 
of magnifications and working distances in phase contrast microscopy. Manufactured to the 
highest standards known to optical science, LEITZ PHASE CONTRAST OBJECTIVES include 
water and oil immersion types as well as high dry objectives with exceptionally long working 
distances. The latter, available with high contrast, are particularly desirable for tissue 
culture examinations. 


The LEITZ PHASE CONTRAST CONDENSER, when used with high dry objectives, has a 
working distance of approximately 12 millimeters—one example of the many advantages 
of LEITZ PHASE CONTRAST. 


A reputation for integrity and a tradition of service have led thousands of scientific workers to 
bring their optical problems to Leitz. If you have problems in this field, why not let us help you 
with them? 
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E. LEITZ, INC., Dept. SC-11 | 

| 468 Fourth Avenue, New York 16, N.Y. | 
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Please send me the Leitz brochure. 

See your Leitz dealer and examine these Leitz | | 
instruments soon. Write for information. | or | 
STREET. | 

| CITY ZONE STATE. 
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e&. LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distributors of the world-famous products of 
Ernst Leitz G.m.b.H., Wetzlar Germany-Ernst Leitz Canada Ltd. 
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Secondary-School Science and Mathematics 


It is now clear to both scientists and educators that secondary-school 
science and mathematics courses must be revised, so that the teaching of 
science and mathematics in secondary schools can reflect more adequately 
modern scientific developments. If this is to be accomplished, scientists 
must be deeply involved and, in many instances, will have to take the 
initiative. It is probable that this work can be done most effectively by 
working groups of scientists and secondary-school teachers and adminis- 
trators. 

In October the AAAS held a Conference on Mathematics Instruction. 
Participating in this conference were mathematicians, scientists in the other 
fields that depend heavily on mathematics, and teachers at the elementary 
and secondary levels. The purpose of the conference was to review present 
efforts to improve the teaching of mathematics and to explore whether 
there were ways in which AAAS could be of help in this effort. The con- 
ference revealed that important studies in the secondary-school mathe- 
matics curriculum are under way, and that leading mathematicians are 
active in this work. The most notable studies for the secondary-school level 
are by the Commission on Mathematics of the College Entrance Exami- 
nation Board and by the University of Illinois Committee on School 
Mathematics. The National Council of Teachers of Mathematics is or- 
ganizing a study of mathematics in grades 1 to 12, and their plans also 
call for very active participation of mathematicians. 

A major study, directed toward a rather complete revision of the physi- 
cal science courses in secondary schools, is being developed. Other scien- 
tific societies have committees which are examining ways of improving 
these courses. In Kentucky there is a state-wide committee, composed of 
scientists and secondary-school teachers, which is undertaking an important 
study of the science curriculum for grades 1 to 12. A similar study is in 
the planning stage in California for elementary-school science. Both of 
these projects are operating in cooperation with the state departments of 
education and include scientists as well as elementary- and secondary- 
school teachers. In addition to the great values that will come from better 
science and mathematics courses, curriculum study of this kind will enable 
scientists and school personnel to develop much more satisfactory and con- 
tinuing working relationships. 

Since the American school system is organized on a state-wide basis, 
much of the work in curriculum revision will have to be done at the state 
level. It is recommended that scientists concerned with this problem in- 
vestigate possibilities of the establishment of a curriculum committee in 
their states in cooperation with state departments of education. The na- 
tional studies will depend on the states both for experimentation with pro- 
posed new materials and for implementation of’ recommendations. Such 
state committees will be in an excellent position to assist in the national 
studies and to see that the recommendations of the national groups are 
understood and accepted, and without too much delay. This is the time 
for action at both the national and state levels—JoHn R. Mayor, AAAS 
Science Teaching Improvement Program. 















BAUSCH & LOMB 


WIDE FIELD 


MACROSCOPE 


10X, 20X, or 40X 


¢ Versatile teaching tool 


¢ Compact, handy 


Here’s a new general science teaching in- 
strument that’s easy on your budget. It 
combines the advantages of a low-power 
microscope with the compactness of a 
magnifier. And you'll keep it busy enough 
to get more than your money’s worth 
out of it. Ideal for gross specimen studies 
and dissection; convenient for field trips. 
Available with folding tripod or sturdy 
stand. 


Upright images are sharp and detailed 
to the very edge of the extremely wide 
field of view. Long working distance 
makes it easy to manipulate specimens. 
Slide-tube focus is quick and easy. (Also 
available as straight tube, for use when 
upright image is not required. ) 




















Use it in tripod. o. 











e+. orin sturdy stand 


Yule TODAY FOR DATA BAUSCH GC LOMB 


AND DEMONSTRATION 


Find out how this inexpensive instrument fills 
your low-power study needs. Write for free 
demonstration and Data Bulletin D-1052. 
Bausch & Lomb Optical Co., 64211 St. Paul 
St., Rochester 2, N. Y. 


SINCE 


America’s only complete optical source .. . from alass to finished product 
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Current Status of Insect 


Control by Radiation 


The losses occasioned by insect pests 
in stored products amount to well over a 
billion dollars a year in the United 
States alone. Losses occur in stored 
grains before processing, in packaged 
food products, in clothing and other tex- 
tiles, and in lumber and wooden articles. 
Control of the insects responsible for 
these losses is a large-scale problem, and 
tremendous savings could be achieved by 
the development of methods more effec- 
tive than those currently in use. 

The best methods of insect control 
today depend on the use of various 
chemical agents, most of which have 
been developed in recent years. These 
insecticides have been sensationally suc- 
cessful in use against the pests that affect 
standing crops and stored unprocessed 
grains. Toxic chemicals cannot, however, 
be applied to foods and clothing, or to 
other finished products that must 
undergo storage, during which the at- 
tacks of insects are costly. This has led 
to the consideration of various forms of 
radiant energy for the protection of 
stored products. 


Controls Other Than Chemical 


There are several forms of radiation 
that can be used to kill insects, each hav- 
ing its own characteristics, advantages, 
and disadvantages. A number of investi- 
gators have tested the effects of sound 
waves above the audible range, espe- 
cially between 50,000 and 100,000 cycles 
per second, and have found that they 
are destructive to living organisms. It 
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is not certain, however, that the appara- 
tus for producing such frequencies is 
adaptable to large-scale treatment of 
material containing insects. A more 
promising form of energy is found in 
high-frequency radio waves which cause 
what is known as dielectric heating in 
nonconducting bodies. Soderholm (/) 
has reported the use of this method on 
rice weevils and on the pink bollworm. 
The apparatus used produced electric 
fields with alternating frequencies of 
40 megacycles per second. This raised 
the temperatures of the material in the 
field and killed the insects. The heating 
was not high enough to damage the grain 
or cottonseed that surrounded the in- 
sects. The weevils were killed by 1-sec- 
ond exposure, the bollworms after 14 
to 29 seconds in the field. 

Frings (2) reported success in killing 
several common insects by the same 
method in laboratory trials. Baker, 
Wiant, and Taboada (3) have applied 
radio frequencies of 2450 megacycles per 
second to grain containing Tribolium 
confusum and Sitophilus granarius. This 
test, like the others, was done on a small 
scale, but the authors, by combining 
their data with those of Schaefer and 
Schwan (4) were able to calculate the 
over-all costs of using dielectric heating 
at $2.60 per ton of grain processed. All 
three of these tests were performed with 
commercial equipment which could be 
developed into a practical means of 
treating moderately large quantities of 
material. The use of radio-frequency 
heating would seem to be potentially 
useful for insect control under some 
conditions, although it is doubtful that 
it can be used on a very large scale. 
Neither can it be used on heat-sensitive 
materials. 


CIENCE 


New Sources of Radiation 


Recent developments in physics have 
produced several new sources of radia- 
tion, some of which seem certain to be 
applicable to insect control. All derive 
either from some type of particle ac- 
celerator or from the radioactive decay 
of various elements. 

Particle accelerators produce beams of 
subatomic particles traveling at ex- 
tremely high speeds. The particles may 
be electrons, protons, or other kinds of 
atomic fragments. Only electron accel- 
erators are of interest for insect control, 
because the others are far too costly 
and elaborate. The Van de Graaff elec- 
trostatic generator and other models of 
electron accelerators are in common use 
and are not unduly costly. All electron 
radiation, however, is limited to relatively 
thin layers of material or to surface ir- 
radiation of thick objects. Electrons pen- 
etrate only a few millimeters of most 
substances, which limits their use con- 
siderably, but this disadvantage is bal- 
anced somewhat by the relatively light 
shielding required to protect personnel. 
Another advantage is that, unlike radio- 
active radiation, the electron beam can 
be shut off when it is not wanted, which 
makes for safer and more convenient 
operation. All such apparatus is, how- 
ever, subject to failure of tubes or other 
parts, which may be costly. 

Radioactive elements, often referred to 
as radioisotopes, offer another, and very 
useful, source of radiation. There are 
already in use a number of cobalt-60 
units of high intensity, rated in thou- 
sands of curies. Cobalt-60 emits strong 
gamma rays, which, like x-rays, pene- 
trate deeply. Much larger objects can be 
treated with a gamma source than is 
possible with ‘any type of electron 
machine. Heavy shielding must be pro- 
vided to protect personnel from the 
effects of this radiation. 

The operation of nuclear reactors, or 
piles, results in the accumulation of very 
large quantities of radioactive elements 
of various intensities and with differing 
decay periods. The safe disposal of these 
wastes is at present a serious problem, 
and means are being sought to develop 
practical ways of concentrating, separat- 
ing, and applying to use those radioiso- 
topes which possess the proper charac- 
teristics. Both gamma and beta (elec- 
tron) radiation can be extracted from 


1011 





these wastes, or, if desired, the crude 
waste need only be concentrated and the 
total radiation used. Still another source 
of radiation from the uranium reactor 
has been suggested: this is the use of 
spent fuel rods from the pile. Any of 
these sources of radiation, which are 
now largely useless, could be fabricated 
into units of suitable size and intensity 
to furnish radiation for processing large 
quantities of products of many kinds. 


Costs of Control by Radiation 


Are the devices described here prac- 
tical solutions to the problem of killing 
insects that infest large quantities of food 
and other packaged products? The an- 
swer to this question lies in measuring 
the amount of radiation that is necessary 
to kill the insects and in the cost of the 
equipment and the operating expenses. 
Baker et al. (3) calculated that the cost 
of doing the work by dielectric heating 
was reasonable. Costs have been esti- 
mated for the various other types of 
radiation treatments. Measurements of 
the lethal dose by gamma radiation and 
the dose necessary to prevent reproduc- 
tion have been made by Hassett and Jen- 


Table 1. Estimates of capacity and cost 
for facilities designed to treat stored prod- 
ucts. Some values recalculated for uni- 
formity. Cost estimates include construc- 
tion and operation. 











Ref- Energy ; Cost/ 
erence source Capacity ton 
3 Dielectric 
heat 1000 Ibs/hr $ 2.60 
6 Electron 
accelerator 2tons/hr 20.40 
8 Cobalt-60 1260 lbs/hr _ 10.00 
9 Spent fuel 
rods 27 tons/hr 0.75 
8 Cesium-137 8 tons/hr 2.53 
Mixed fission 
products 8 tons/hr Bi25 
Spent fuel 
rods 8 tons/hr 2.45 
Spent fuel 
rods 27 tons/hr 0.94 
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kins (5) in experiments at Brookhaven 
National Laboratory. It was found that 
a variety of the common pests of stored 
products, including the carpet beetle, 
cigarette beetle, rice weevil, powder-post 
beetle, and others, can be killed rapidly 
by doses of 65,000 roentgens and ren- 
dered incapable of reproducing by 16,- 
000 roentgens. These doses could be de- 
livered by irradiation units using any of 
the wastes described in the preceding 
paragraph. Their results were confirmed 
later by Proctor et al. (6) on the same 
insects, with the exception of the pow- 
der-post beetle. 

At present there are no cost estimates 
based on actual operation of equipment 
for destruction of insects. There are, 
however, several studies that include cost 
estimates for this or similar purposes 
(Table 1). In the Stanford Research 
Institute report to the U.S. Atomic En- 
ergy Commission (7), it was estimated 
that, as soon as an efficient process could 
be evolved for separating useful istotopes 
(for example, cesium-137) from bulk fis- 
sion waste, there would be an economi- 
cally feasible use for it in sterilizing peni- 
cillin. 

In 1955, the Brookhaven National 
Laboratory held a conference to consider 
the development of methods for prestor- 
age irradiation of potatoes. A dose of 
20,000 roentgens has been found to pre- 
vent sprouting of stored potatoes, thus 
extending the safe period of storage con- 
siderably. Both electron and gamma-ray 
irradiation were considered practical. 
Detailed plans were presented for the 
irradiation of large quantities of potatoes 
by both methods. Electron accelerators 
now on the market need only be adapted 
to a specific use by adjustment of the 
beam size and intensity, with provision 
for material-handling equipment such as 
conveyors. Proctor e¢ al. (6), basing 
their estimate on the use of such an elec- 
tron accelerator, consider that material 
can be processed at a reasonable cost 
(Table 1). 

No commercial gamma _ irradiation 
units are now operating, but Otto Kuhl, 
of the Brookhaven National Laboratory, 
presented plans of a pilot model usable 


for potatoes or other products (8). This 
consists of a truck and trailer, carrying 
a cobalt-60 irradiation unit, with acces- 
sory conveyor belts and the necessary 
shielding, to process 15 tons per day (24 
hours) at a cost of $10 per ton (5¢ per 
pound). This includes all costs, amortiz- 
ing the original cost over 5 years. 

The Fission Products Laboratory, Uni- 
versity of Michigan (8, 9), presented 
plans for a unit to operate on either 
cesium-137 or mixed fission products, or 
even on spent reactor fuel elements. The 
facility could be fixed or could be built 
into a railroad boxcar. This unit would 
process 6400 bushels per day at a cost of 
6¢ to 8¢ per bushel, or $2.50 per ton. 

All these facilities, whether or not spe- 
cifically designed for the destruction of 
insects, could be used to process a wide 
variety of food products, clothing, or 
wooden objects. If such material were 
wrapped in insectproof covers before 
processing, any existing insects would be 
killed and no reinfestation could occur. 
It has been shown by a number of studies 
that the doses required would have no 
effect on the taste and vitamin content 
of foods (6, 8-10), and there would be, 
of course, no residue of any kind, for 
‘these radiations do not induce radio- 
activity. Radiant energy can, therefore, 
provide a safe, nondestructive, means of 
ridding many stored products of insect 
pests. 
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Traveling High-School 


Science Libraries 


The Traveling High School Science 
Library Program, now in its second year, 
is supported by a grant from the Na- 
tional Science Foundation and is admin- 
istered by the AAAS. The program re- 
flects the great interest of both agencies 
in assuring scientific manpower for the 
future and recognizes that most careers 
in science actually begin during high- 
school education. The majority of the 
high-school students in the United States 
live in localities where neither the school 
library nor the public library, if there are 
such libraries, afford adequate opportun- 
ity for recreational and collateral read- 
ing in the sciences and mathematics. 

The general purposes of: the program 
are to stimulate an interest in reading 
science and mathematics books, to 
broaden the science background of high- 
school students, and to assist students 
with scientific interests in choosing ca- 
reers.in the sciences. In addition, al- 
though it is not a primary objective, the 
program acquaints teachers and librari- 
ans with books on science and mathe- 
matics that are suitable for general read- 
ing by high-school students and_ that 
would be appropriate acquisitions for 
the school or community library. 

During 1955-56 the traveling library 
consisted of 150 books that were circu- 
lated to 66 high schools in various parts 
of the United States. The books and 
schools were reported in The Scientific 
Monthly [82, 51 (1956)] and in Science 
[122, 1173 (1955)]. Circulation records 
of the books maintained st each school 
were analyzed _ statistically. Question- 
naires were completed by the 11th- and 
12th-grade students at the program 
schools which gave their reactions to the 
program and their appraisal of the books 
in the library. 

In 1956-57 the traveling library con- 
sists of 200 books: 112 of the 150 in- 
cluded in the 1955-56 library, and 88 
new selections. The selections were based 
on the suggestions of more than 200 in- 
dividuals made in the summers of 1955 
and 1956, on the 1955-56 circulation 
records and summaries of student ques- 
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tionnaires, and on the suggestions and 
appraisals of the original list which were 
made by representatives of the following 
organizations. 

AAAS, AAAS Cooperative Committee 
on the Teaching of Science and Mathe- 
matics, American Association of Physics 
Teachers, American Association of 
School Librarians, American Chemical 
Society, American Dental Association, 
American Institute of Biological Sci- 
ences, American Library Association, 
American Medical Association, Ameri- 
can Meteorological Society, American 
Pharmaceutical Association, American 
Psychological Association, American So- 
ciety of Agronomy, American Society of 
Limnology and Oceanography, Associa- 
tion of Geology Teachers, District of 
Columbia Public Library, Mathematical 
Association of America, National Asso- 
ciation of Biology Teachers, National 
Research Council, National Science 
Foundation, National Science Teachers 
Association, National Society of Profes- 
sional Engineers, New York Public Li- 
brary, Society of American Foresters, 
Society of Systematic Zoology, Special 
Libraries Association, U.S. Office of Edu- 
cation, and the Wildlife Society. 

The number of excellent books recom- 
mended far exceeded the maximum of 
200 that could be included in the library, 
and many decisions had to be made by 
the director of the program and his asso- 
ciates. A few recently published books 
that had not yet been brought to the at- 
tention of the advisory organizations and 
individuals were included. These will be 
evaluated by the program during the 
year. All the selected books have been 
reviewed by the director, and many were 
reviewed and appraised during the past 
summer by two young men, one a college 
freshman and the: other a senior in high 
school, 

Biography and autobiography, history 
of science: and mathematics, and applied 
science: are well represented in the 1956— 
57. library. An attempt has been made to 
provide a very broad range of subject 
matter so that a student may acquaint 
himself with the major branches of sci- 
ence and discern the practical applica- 
tion of the sciences and mathematics in 


research, in the professions, and in indus- 
try. As a rule, textbooks were not se- 
lected except when no trade books were 
available that covered the same subject 
matter. For obvious reasons, only books 
currently in print and available for pur- 
chase have been included. 

The AAAS will evaluate the effective- 
ness of the Traveling Science Library 
Program and assess the interest of high- 
school students in the individual books 
in the library. This study will be based 
on the actual book circulation records at 
each school and on questionnaires to be 
completed by students at the program 
schools and at selected matching control 
schools that are not receiving the library. 

A list of the 200 books in the present 
traveling library follows. Those that also 
were in the 1955-56 list of 150 are 
marked with an asterisk. 


Books in the Libraries 


Allen, D. L. Our Wildlife Legacy. 
Funk & Wagnalls, 1954. 

*Alter, D., and C. H. Cleminshaw. 
Pictorial Astronomy. Crowell, 1952. 

*Andrews, R. C. Beyond Adventure: 
The Lives of Three Explorers. Duell, 
Sloan and Pearce, 1954. 

*Andrews, R. GC. This Amazing Planet. 
Putnam’s, 1940. 

Archer, S. G. Soil Conservation. Univ. 
of. Oklahoma, 1956. . . 

Asimov, I. Chemicals of Life. Abel- 
ard-Schuman, 1954. 

Asimov, I. Inside the Atom. Abelard- 
Schuman, 1956. 

*Baitsell, G. A. (Ed.) “Science in Prog- 
ress. Yale Univ. *1st ser., 1939; 2nd ser., 
1940; 3rd ser., 1942; *4th ser.,. 1945; 
*5th ser., 1947; *6th ser., 1949; *7th ser., 
1951; *8th ser., 1953. 

*Bakst, A. Mathematics: Its Magic 
and Mastery. Van Nostrand, 1952. 

*Ball, M. W. This Fascinating Oil 
Business. Bobbs-Merrill, 1940. 

*Bates, M. The Prevalence of People. 
Scribner’s, 1955. 

*Beebe, W. Half Mile Down. Duell, 
Sloan and Pearce, 1951. 

Bell, E. T. Men of Mathematics. 
Simon and Schuster, 1937. 

*Benedict, R. The. Chrysanthemum 
and the Sword. Houghton Mifflin, 1946. 

Berkeley, E. C. Giant~ Brains or Ma- 
chines That Think. Wiley; 1949. 

*Berrill, N. J. Sex and the Nature of 
Things. Dodd, Mead, 1953. 

Bonestell, C., and W. Ley. The Con- 
quest of Space. Viking, 1956. 

Bonner, J. T. Cells and Societies. 
Princeton Univ., 1955. 

*Borek, E. Man, the Chemical Ma- 
chine. Columbia Univ., 1952. 

Boucher, P. E. Fundamentals of Pho- 
tography. Van Nostrand, 1955. 

*Bremner, M. D. Ke The Story of 
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Dentistry. Dental Items of Interest, 1954. 

*Bronowski, J. The Common Sense of 
Science. Harvard Univ. 1955. 

*Buchsbaum, R. M. Animals Without 
Backbones. Univ. of Chicago, 1948. 

*Burnet, M. Natural History of Infec- 
tious Disease. Cambridge Univ., 1953. 

Campbell, M., and H. Hatton. Her- 
bert H. Dow: Pioneer in Creative Chem- 
istry. Appleton-Century-Crofts, 1951. 

Carhart, A. H. Timber in Your Life. 
Lippincott, 1955. 

*Carlson, A. J., and V. Johnson. The 
Machinery of the Body. Univ. of Chi- 
cago, 1953. 

Carson, R. L. The Edge of the Sea. 
Houghton Mifflin, 1955. 

*Carson, R. The Sea Around Us. Ox- 
ford Univ., 1951. 

*Ceram, C. W. Gods, Graves, and 
Scholars: The Story of Archaeology. 
Knopf, .1954. 

*Clapesattle, H. The Doctors Mayo. 
Univ. of Minnesota, 1954. 

*Cohen, I. B: Science, Servant of Man. 
Little, Brown, 1948. 

Coleman, J. A. Relativity for the Lay- 
man. William Frederick, 1954. 

*Cooley, D. G. The Science Book of 
Wonder Drugs. Franklin Watts, 1954. 

*Coombs, C. Skyrocketing into the 
Unknown. Morrow, 1954. 

Cottrell, L. The Mountains of Phar- 
aoh. Rinehart, 1956. 

Coulter, M. C. The Story of the Plant 
Kingdom. Univ. of Chicago, 1935. 

*Courant, R., and H. Robbins. What 
is Mathematics? Oxford Univ., 1941. 

Cousteau, J. Y. The Silent World. 
Harper, 1953. 

*Croneis, C., and W. C. Krumbein. 
Down to Earth: An Introduction to Geol- 
ogy. Univ. of Chicago, 1936. 

*Curie, E. Madame Curie. Double- 
day, 1953. 

*Dantzig, T. Number: The Language 
of Science. Macmillan, 1954. © 
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*Dean, G. Report on the Atom. Knopf, 
1954. 

de Kruif, P. Men Against Death. Har- 
court, Brace, 1932. 

*de Kruif, P. Microbe Hunters. Har- 
court, Brace, 1932. 

Diamond, F. The Story of Glass. Har- 
court, Brace, 1953. 

*Diebold, J. Automation: The Advent 
of the Automatic Factory. Van Nostrand, 
1952. 

Diole, P. 4000 Years Under Sea. 
Messner, 1954. 

Dobzhansky, T. Evolution, Genetics, 
and Man. Wiley, 1955. 

*Douglas, J. S. The Story of the 
Oceans. Dodd, Mead, 1952. 

*Dubos, R. J. Louis Pasteur: Free 
Lance of Science. Little, Brown, 1950. 

*Dubos, R. and J. Dubos. The White 
Plague: Tuberculosis, Man and Society. 
Little, Brown, 1952. 

Durrell, G. M. The Overloaded Ark. 
Viking, 1953. 

*Eaton, J. R. Beginning Electricity. 
Macmillan, 1952. 

*Farber, E. The Evolution of Chem- 
istry. Ronald, 1952. 

Farber, E. Nobel Prize Winners in 
Chemistry. Schuman, 1953. 

*Faxon, N. W. (Ed.) The Hospital in 
Contemporary Life. Harvard Univ., 
1949, 

*Fenton, C. L. and M. A. Fenton. 
Giants of Geology. Doubleday and Co., 
1952. 

Fenton, C. L. and M. A. Fenton. The 
Rock Book. Doubleday, 1940. 

Fenton, C. L. Life Long Ago: The 
Story of Fossils. John Day, 1937. 

Fermi, L. Atoms in the Family: My 
Life with Enrico Fermi. Univ. of Chi- 
cago, 1954. 

*Fox, R. Great Men of Medicine. 
Random House, 1947. 

*Fox, R. Milestones of Medicine. 
Random House, 1950. 


*Friend, J. N. Man and the Chemical 
Elements. Scribner’s, 1953. 

*Friend, J. N. Numbers: Fun and 
Facts. Scribner’s, 1954. 

*Gabrielson, I. N. Wildlife Conserva- 
tion. Macmillan, 1952. 

*Gamow, G. The Moon. Schuman, 
1953. 

*Gamow, G. Mr Tompkins Explores 
the Atom. Cambridge Univ., 1955. 

*Gamow, G. Mr Tompkins in Won- 
derland. Cambridge Univ., 1953. 

*Gamow, G. One, Two, Three . 
Infinity. Viking, 1954. 

Garrett, H. E. Great Experiments in 
Psychology. |Appleton-Century-Crofts, 
1951. 

*Glasstone, S. Sourcebook on Atomic 
Energy. Van Nostrand, 1950. 

Glynn, J. H. The Story of Blood. 
Wyn, 1948. 

Gollomb, J. Albert Schweitzer: Genius 
in the Jungle. Vanguard, 1949. 

*Grabbe, P. We Call It Human Na- 
ture. Harper, 1939. 

Grant, M. P. Microbiology and Hu- 
man Progress. Rinehart, 1953. 

*Gray, J. How Animals Move. Cam- 
bridge Univ., 1953. 

*Grinter, L. E., H. N. Holmes, e¢ al. 
Engineering Review. Macmillan, 1947. 

*Haggard, H. W. Devils, Drugs, and 
Doctors. Harper, 1929 

*Hamilton, W. J., Jr. American 
Mammals: Their Lives, Habits and Eco- 
nomic Relations. McGraw-Hill, 1939. 

Haynes, W. Cellulose, The Chemical 
That Grows. Doubleday, 1953. 

Heathcote, Niels H. de V. Nobel 
Prize Winners in Physics. Schuman, 
1953. 

Hecht, Selig. Explaining the Atom. 
Viking, 1955. 

*Hegner, R. Parade of the Animal 
Kingdom. Macmillan, 1955. 

Herrmann, P. Conquest by Man. Har- 
per, 1954. 

*Heyerdahl, T. Kon-Tiki: Across the 
Pacific by Raft. Rand McNally, 1950. 

Hochbaum, H. A. Travels and Tradi- 
tions of Waterfowl. Univ. of Minnesora, 
1955: 

*Hogben, L. Mathematics for the 
Million. Norton, 1951. 

*Holland, R., Jr. The Physical Na- 
ture of Flight. Norton, 1951. 

*Hooton, E. A. Up from the Ape. 
Macmillan, 1946. 

Howells, W. Back of History: The 
Story of Our Own Origins. Doubleday, 

1954, 

Hylander, C. J. The World of Plant 
Life. Macmillan, 1956. 

*Jaffe, B. Crucibles: The Story of 
Chemistry. Simon and Schuster, 1951. 

*Jaffe, B. Men of Science in America. 
Simon and Schuster, 1946. 

*Kaempffert, W. Explorations in Sci- 
ence. Viking, 1953. : 
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Kaplan, J., and W. Von Braun, et al. 
Across the Space Frontier, Viking Press, 
1953. 

Kasner, E., and J. Newman. Mathe- 
matics and the Imagination. Simon and 
Schuster, 1940. 

*Kellogg, C. E. The Soils That Sup- 
port Us. Macmilian, 1951. 

*Kendall, J. Great Discoveries by 
Young Chemists. Crowell, 1953. 

Killeffer, D. H. Two Ears of Corn, 
Two Blades of Grass. Van Nostrand, 
1955. 

*King, T. Water: Miracle of Nature. 
Macmillan, 1955, 

Kinkead, E. Spider, Egg, and Micro- 
cosm. Knopf, 1955. 

*Kraus, E. H., and C. B. Slawson. 
Gems and Gem Materials. McGraw- 
Hill, 1947. 

Kuenen, P. H. Realms of Water. 
Wiley, 1955. 

*Kugelmass, J. A. J. Robert Oppen- 
heimer and the Atomic Story. Messner, 
1953. 

*Laird, C., and R. Laird. Weather- 
casting. Prentice-Hall, 1955. 

*Lavine, S. A. Steinmetz: Maker of 
Lightning. Dodd, Mead, 1955. 

*Levinger, E. E. Albert Einstein. 
Messner, 1949. 

*Levinger, E. E. Galileo: First Ob- 
server of Marvelous Things. Messner, 
1954. 

Ley, W. Engineers’ Dreams. Viking, 
1955. 

Ley, W., and W. Von Braun. The Ex- 
ploration of Mars. Viking, 1956. 

*Lieber, L. R. The Education of T. 
C. Mitts. Norton, 1944. 

Lieber, L. R. Einstein Theory of Rela- 
tivity. Rinehart, 1945, 

Lieber, L. R. Infinity. Rinehart, 1953. 

*Logsdon, M. I. A Mathematician Ex- 
plains. Univ. of Chicago, 1947. 

Longstreth, T. M. Understanding the 
Weather. Macmillan, 1953. 

Lorenz, K. Z. King Solomon’s Ring: 
New Light on Animal Ways. Crowell, 
1952. 

*MacCurdy, E. (Ed. and Tr.) The 
Notebooks of Leonardo Da Vinci. Bra- 
ziller, 1955. 

*MacGowan, K. Early Man in th 
New World. Macmillan, 1953. 

Meyer, J. S. Fun with Mathematics. 
World, 1952. 

Mohr, C. E., and H. N. Sloane (Eds.) 
Celebrated American Caves. Rutgers 
Univ., 1955. 

Moore, P. The Story of Man and the 
Stars. Norton, 1955. 

*Morris, L., and K. Smith. Ceiling 
Unlimited: The Story of American Avi- 
ation from Kitty Hawk to Supersonics. 
Macmillan, 1953. 

*Moulton, F. R., and J. J. Schifferes. 
The Autobiography of Science. Double- 
day, 1953. 
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Book publishers donated a 
reference collection of more 
than 1000 titles from which 


*Munn, N. L. The Evolution and 
Growth of Human Behavior. Houghton 
Mifflin, 1955. 

Newman, J. R. What is Science? 
Simon and Schuster, 1955. 

Newman, J. R. What Is Science? 
Wyn, 1948. 

Ogilvy, C. S. Through the Mathe- 
scope. Oxford Univ., 1956. 

*Payne-Gaposchkin, C. Stars in the 
Making. Harvard Univ., 1952. 

*Peattie, D. C. Flowering Earth. Put- 
nam’s, 1939. 

*Peterson, R. T., and J. Fisher. Wild 
America. Houghton Mifflin, 1955. 

Pfeiffer, J. The Changing Universe. 
Random House, 1956. 

*Pierce, J. R. Electrons, Waves and 
Messages. Hanover House, 1956. 

Pinchot, G. Breaking New Ground. 
Harcourt, Brace, 1947. 

Platt, R. This Green World. Dodd, 
Mead, 1942. 

Pope, C. H. The Reptile World: A 
Natural History of Snakes, Lizards, Tur- 
tles and Crocodilians. Knopf, 1955. 

Rapport, S., and H. W. Wright (Eds.) 
Great Adventures in Medicine. Dial, 
1952. 

*Reid, C. From Zero to Infinity. 
Crowell, 1955. 

Reinfeld, F. Uranium and Other Mir- 
acle Metals. Sterling, 1955. 

Rodahl, K. North: The Nature and 
Drama of the Polar World. Harper, 
1953. 

*Roe, A. The Making of a Scientist. 
Dodd, Mead, 1953. 

*Rogers, B. A. The Nature of Metals. 
Iowa State Coll., 1951. 

*Roueche, B. Eleven Blue Men, and 
Other Narratives of Medical Detection. 
Little, Brown, 1954. 

Russell, F. S., and C. M. Yonge. The 
Seas: Our Knowledge of Life in the Sea 
and How It Is Gained. Frederick Warne, 
1936. 





Sanderson, I. T. Follow the Whale. 
Little, Brown, 1956. 

Scientific American, (Eds.) Scientific 
American Reader. Simon and Schuster, 
1953. 

Sears, P. B. Deserts on the March. 
Univ. of Oklahoma, 1947. 

Semat, H. Physics in the Modern 
World. Rinehart, 1949. 

*Seton, E. T. Trail of an Artist Nat- 
uralist. Scribner's, 1948. 

*Shapley, H. S., Rapport, and H. 
Wright. A Treasury of Science. Harper, 
1954. 

*Silverman, M. Magic in a Bottle. 
Macmillan, 1953. 

*Simpson, G. G. Life of the Past: An 
Introduction to Paleontology. Yale 
Univ., 1953. 

*Singer, C. A History of Biology. 
Schuman, 1951. 

Skilling, H. H. Exploring Electricity: 
Man’s Unfinished Quest. Ronald, 1948. 

*Sloop, M. T. M. Miracle in the 
Hills. McGraw-Hill, 1953. 

*Smart, W. M. The Origin of the 
Earth. Cambridge Univ., 1953. 

*Smith, F. G. W., and H. Chapin. 
The Sun, the Sea and Tomorrow. Scrib- 
ner’s, 1954. 

Smith, H. S. The World’s Great 
Bridges. Harper, 1953. 

*Sootin, H. Isaac Newton. Messner, 
1955. 

*Sootin, H. Michael Faraday: From 
Errand Boy to Master Physicist. Mess- 
ner, 1954. 

Spectorsky, A. C. (Ed.). The Book 
of the Mountains. Appleton-Century- 
Crofts, 1955. 

Spectorsky, A. C. (Ed.) The Book of 
the Sea. Appleton-Century-Crofts, 1954. 

*Spencer, S. M. Wonders of Modern 
Medicine. McGraw-Hill, 1953. 

*Sproul, E. E. The Science Book of the 
Human Body. Franklin Watts, 1955. 

Stevenson, L. G. Nobel Prize Winners 
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in Medicine and Physiology. Schuman, 
1953. 


*Storck, J., and W. D. Teague. Flour 
for Man’s Bread: A History of Milling. 
Univ. of Minnesota, 1952. 

Storer, J. H. The Web of Life: A First 
Book of Ecology. Devin-Adair, 1956. 

*Sullivan,. J.. W. W. The Story of 
Metals. Iowa State Coll., 1951. 

Swezey, K. M. Science Magic. Mc- 
Graw-Hill, 1952. 

Tannehill, I. R. The Hurricane Hunt- 
ers. Dodd, Mead, 1956. 

Taylor, F. S. An Illustrated History 
of Science. Prager, 1955. 

*Taylor, F. S. A Short History of Sci- 
ence and Scientific Thought. Norton, 
1949, 

*Teale, E. W. Grassroot Jungles: A 
Book of Insects. Dodd, Mead, 1950. 

*Teale, E..W. (Ed.) The Insect 
World of J. Henri Fabre. Dodd, Mead, 
1950. 

Thomson, E. Harvey Cushing: Sur- 
geon, Author, Artist. Schuman, 1950. 

Townsend, G., and J. R. Dalzell. How 
to Plan a House. American Technical 
Society, 1952. 

Untermeyer, L. Makers of the Mod- 
ern World. Simon and Schuster, 1955. 

Upton, M. Electronics for Everyone: 
The Story of Electricity in Action. 
Devin-Adair, 1955. 

Vaeth, J. G. 200 Miles Up: The Con- 
quest of the Upper Air. Ronald, 1955. 

Verne, J. Twenty Thousand Leagues 
Under the Sea. World, 1946. 

*von Frisch, K. The Dancing Bees. 
Harcourt, Brace, 1955. 

*Wallace, G. J. An Introduction to 
Ornithology. Macmillan, 1955. 

*White, A. T. Lost Worlds: The Ro- 
mance of Archaeology. Random House, 
1941. ane 

Wiener, N. I Am a Mathematician. 
Doubleday, 1956. 

*Williams, B., and S. Epstein, Wil- 
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The traveling library is sent 
to program schools in dis- 
play cases of 25 books each. 


liam Crawford Gorgas: Tropic Fever 
Fighter. Messner, 1953. 

Woodbury, D. O. The Glass Giant of 
Palomar. Dodd, Mead, 1954. 

*Woodham-Smith, C. Lonely Cru- 
sader: The Life of Florence Nightingale. 
McGraw-Hill, 1951. 

Yost, E. American Women of Science, 
Lippincott, 1955. 

Young, A. Scalpel: Men Who Made 
Surgery. Random House, 1956. 

Zim, H. S. Plants. Harcourt, Brace, 
1947, 

*Zinsser, H. Rats, Lice and History: 
A Study in Biography. Little, Brown, 
1955. 


Program Schools 


During 1956-57 a total of 104 schools 
are participating in the Traveling Sci- 
ence Library Program. Twenty-six sets 
of the library are being circulated to 
the program schools and two sets are 


The AAAS has published 
an annotated catalog of the 
traveling library. It is avail- 
able to teachers and school 
librarians on request. 


being used for exhibition at scientific 
meetings and at meetings of teachers and 
librarians. Each school receives 50 books 
at a time. The books are used for two 
months. During the summer of 1957 the 
traveling libraries will be used at the 
institutes for science and mathematics 
teachers sponsored by the National Sci- 
ence Foundation. 

The greatest apparent need for the 
traveling libraries is in small and me- 
dium-sized high schools in nonmetro- 
politan localities. Recommendations 
were solicited from state departments 
of education and from well-informed 
faculty members of universities and col- 
leges. Each recommended school was 
informed of the program and invited to 
send information on its enrollment, cur- 
riculum, faculty, and library facilities, 
and to indicate whether it was inter- 
ested in becoming a part of the pro- 
gram. The 104 participants were se- 
lected from a much larger number of 
responses to afford a wide geographic 
distribution and to represent a diversity 
of local socioeconomic conditions, Most 
of the schools are in nonmetropolitan 
areas and have an enrollment of be- 
tween 200 and 600 students in the ninth 
to 12th grades, inclusive. Both public 
and private schools are represented. Two 
large senior high schools in the Wash- 
ington metropolitan area and an excep- 
tional junior high school have been in- 
cluded for comparison. The 104 pro- 
gram schools are as follows. 

Alabama: Baldwin County High 
School; J. U. Blacksher High School, 
Uriah; Choctaw County High School; 
Decatur High School; Montevallo High 
School; Randolph County High School; 
Semmes High School; West Blockton 
High School. 

Arkansas: Bentonville High School; 
Harrison High School; Jacksonville 
High School; Ozark High School. 
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California: Calexico Union High 
School; Needles Union High School; 
Pomona Catholic High School; Santa 
Ynez Valley High School. 

Colorado: Central High School, 
Grand Junction; Delta High. School; 
Sheridan Union High School, Engle- 
wood; . Holy Trinity High School, 
Trinidad. 

Connecticut: Darien High School; 
Griswold High School, Jewett City; 
Housatonic Valley Regional High 
School, Falls Village; Watertown High 
School. 

District of Columbia: Alice Deal 
Junior High School; Hebrew Academy 
of Washington; Woodrow Wilson High 
School, 

Indiana: Chesterton High School; 
Lebanon Junior-Senior High School; 
Western High School, Russiaville; Tip- 
ton High School. 

Iowa: Britt High School; Clarinda 
High School; Estherville High School; 
Sumner High School. 

Louisiana: DeRidder High School; 
Haynesville High School; Minden High 
School; Natchitoches High School. 

Maryland: Howard County High 
School; Northern Garrett County High 
School; Northwestern Senior High 
School, Hyattsville; Northwood Junior- 
Senior High School, Silver Spring; Wal- 
ter Johnson Senior High School, Rock- 
ville; Wheaton Senior High School; Wi- 
comico Senior High School, Salisbury; 
Wiley H. Bates High School, Annapolis. 

Michigan: Holland Christian High 
School; Marlette Community High 
School; Newaygo High School;.Okemos 
High School; Rodney Wilson High 
School, St. Johns; Union High School, 
Greenville; Warren High School; Wash- 
ington Gardner High School, Albion. 


Minnesota: Cloquet High School; 
Detroit Lakes High School; Fergus Falls 
High School; Grand Rapids High 


. School; Lourdes Central Catholic High 


School, Rochester; Mapleton High 
School; Northfield High School; Worth- 
ington Senior High School. 

Montana: Anaconda Public High 
School; Beaverhead County High 
School, Dillon; Fergus County High 
School, Lewiston; Libby High School. 

New York: Canandaigua Academy; 
Glens Falls High School; Herkimer Cen- 
tral High School; Hornell Senior High 
School; Interlaken Central School; 
Northside High School, Corning; One- 
onta High School; Plattsburgh High 
School. 

North Carolina: Bunker Hill High 
School, Claremont; Charity High School, 
Rosehill; Davis County High School; 
Highland High School, Gastonia; Jones 
Central High School, Trenton; North 
Davidson High School, Lexington; Price 
High School, Salisbury; Shepard High 
School, Zebulon. 

North Dakota: Hettinger High 
School; Valley City High School; Wah- 
peton High School; Williston High 
School. 

Oklahoma: Clinton High School; Mc- 
Alester High School; Norman High 
School; Shawnee High School. 

Texas: Killeen High School; Rio 
Grande City High School; Seguin High 
School; Weslaco High School. 

Virginia: Bluestone High School, 
Chase City; Halifax County High 
School; Martinsville High School; Rob- 
ert E. Lee High School, Staunton; St. 
Stephen’s School, Alexandria. 

West Virginia: Dunbar High School; 
Sherman High School, Seth; Sophia 
High School; Sutton High School. 


H. Devaux, Plant Physiologist, 


Pioneer of Surface Physics 


Henri Edgard Devaux, professor 
emeritus of plant physiology at the Uni- 
versity of Bordeaux, died on 14 March 
1956, at the age of 93 years. Although 
he was physically infirm for many years, 
this remarkable man was active scien- 
tifically until his death. His last publi- 
cation, “The mystery of the second fer- 
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tilization of angiosperms. . . .” appeared 
in the Comptes rendues of the Academy 
of Sciences, session of 4 January 1956; 
his first paper, “On the variation of 
growth and development of plants at 
different hours of the day” appeared in 
1882; thus his productive scientific life 
extended over a period of 74 years. 


A Basic List of Science Books 
for High Schools 


The AAAS has published a descriptive 
catalog of the books in the traveling 
libraries which is available to teachers 
and high-school librarians on request. 
This book list, although limited in scope, 
proved to be in demand last year as a 
guide for purchasing books for school 
and community libraries. 

The AAAS, with the cooperation of 
the National Science Foundation, plans 
to publish late in 1957 a basic list of 
science and mathematics books for high- 
school libraries and other libraries used 
by young people. The number of titles 
in the proposed book list will not be lim- 
ited, and the list will include the kinds 
of books in the traveling library, as well 
as standard reference books, natural his- 
tory keys and field guides, and a selected 
group of basic textbooks. The list will be 
based on the many suggestions for the 
traveling library made by individuals 
and representatives of organizations and 
will be compiled by a small committee 
of specialists in the teaching of science 
and mathematics, library supervisors, 
and others. Such a list will meet a need 
frequently mentioned by school officers, 
teachers, and librarians. 

The AAAS solicits the comments and 
suggestions of students, teachers, librari- 
ans, scientists, and others concerning the 
traveling library program, and will be 
glad to receive..comments concerning 
books ‘now in the traveling library or 
books not in the traveling library that 
are suggested for the basic book list. In 
suggesting books kindly list the author, 
title, and publisher to facilitate the iden- 
tification and examination of your sug- 
gestions and recommendations. 


Henri Devaux was born on 6 July 
1862, in the village of Etaules (Char- 
ente-Maritime) to a Protestant family 
of farmers and seafarers. In 1884, he 
was awarded a scholarship to the Uni- 
versity of Bordeaux, where he studied 
pharmacy and natural science. In 1887, 
he came to the Sorbonne where he re- 
mained for 4 years, receiving his doctor- 
ate in 1889, his thesis having to do with 
the mechanism of gaseous exchange of 
plants. In 1891, after a short stay at the 
University of Dijon, he returned to the 
University of Bordeaux, where in 1906 
the first chair of plant physiology in 
provincial France was created for him, 
a post which he occupied until his re- 
tirement in 1932 at the age of 70. After 
his retirement, he retained a small labo- 
ratory in the Faculty of Sciences at Bor- 
deaux in which he worked actively until 
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1950, when a tractured femur forced 
him to transfer his research activities to 
a small front room in his home, where 
he continued his experiments aided by 
his faithful technician, Henriette Lafon, 
who worked with him for 18 years. (I 
am indebted to Mlle. Lafon and Mme. 
E. Devaux-Morin, for many biograph- 
ical details, and to J. H. Schulman, for 
helpful advice. ) 

Although Devaux worked actively in 
cellular physiology and in plant histol- 
ogy, his major contributions to science 
were in the field of molecular physics, 
and it was under this heading that most 
of his contributions to the Comptes ren- 
dues appeared. It was in November 1903 
that Devaux published his first memoir 
on the properties of surface films of 
various substances and gave rigorous 
proof that they were actually monomo- 
lecular in nature. Although credit for 
the discovery of monomolecular films 
belongs to Lord Rayleigh, Devaux was 
the first to demonstrate that a wide 
variety of substances other than oils 
could be caused to spread into thin films 
of molecular dimensions and thus helped 
lay the foundation upon which were 
built our present concepts of the struc- 
ture of matter. 

Devaux’s experimental work was al- 
ways extremely clear in theory and 
amazingly simple in apparatus and 
technique. His initial measurements of 
length and cross section of fatty acid 
molecules were made using nothing 
more complex than a photographer’s de- 
veloping tray, powdered talc, and some 
strips of paper with which to compress 
the surface films. An excellent summary 
of Devaux’s methods may be found in 
the classical paper of Langmuir, “The 
constitution and fundamental proper- 
ties of liquids” [J. Am. Chem. Soc. 39, 
1848 (1917)]; Langmuir relied heavily 
on Devaux’s work in providing evidence 
for his revolutionary doctrine that the 
structural formulas of the organic chem- 
ist were to be taken literally as guides 
to the reactivity and structure of mole- 
cules, and that the chemical properties 
of organic compounds could be attrib- 
uted to the presence of certain chem- 
ically active portions of the molecule, the 
“group molecules,’ or polar groups, 
rather than to the reactivity of the mole- 
cule as a whole. 

Devaux was a pioneer in the field of 
protein surface chemistry, demonstrat- 
ing in 1903 that even highly water-sol- 
uble proteins like albumin would spread 
at the air/water interface into mono- 
layers, and using surface methods to 
measure the dimensions of protein mole- 
cules. He was also able to make essen- 
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tially correct conclusions concerning the 
stereochemistry of oleic acid by com- 
paring its cross section and length at 
the air/water interface with those of 
stearic acid. He applied his methods to 
the study of inorganic substances such 
as the sulfates of mercury, lead, and 
copper and was thus led in 1912 to re- 
introduce the mercury trough, originally 
used by K. T. Fischer in 1896. He found 
that on a mercury surface many organic 
and inorganic substances formed thin 
films of molecular dimensions (for ex- 
ample, sulfuric acid) which could thus 
be easily and elegantly studied. He also 
demonstrated the two-dimensional sur- 
face crystallization of salts and other 
substances at the mercury/water inter- 
face and devoted many years to the study 
of the physical and optical properties 
and the permeability of such films. 

Devaux’s work became known abroad 
rather quickly; translation of one of his 
memoirs into English was undertaken 
by the Smithsonian Institution in 1912, 
and he became well known to his Amer- 
ican and English confreres as a result 
of the extensive and generous citation 
of his work by Langmuir in several pub- 
lications. His name has been attached 
to two phenomena that he discovered 
in the 1930’s (both called the Devaux 
effect), the first being the irreversible 
transformation of protein films into solid 
fibers, resulting from compression and 
collapse of the films (Mazia-Hayashi), 
and the second being the crinkling of 
protein-stabilized oil/water interfaces, 
caused by diminishing experimentally 
the volume of the dispersed oil droplets 
(Kopac); both Devaux effects have 
been useful in studies of cell function 
and structure. In 1946, the Faraday So- 
ciety took the initiative in planning a 
meeting (jointly with the Société de 
Chimie Physique) which was held in 
Bordeaux to honor Devaux; he took an 
active part in all the sessions. 

It is sad to have to record that rec- 
ognition in France was very slow in com- 
ing to Devaux and that he never 
achieved there the prominence which he 
merited and which, indeed, he achieved 
beyond the frontiers of his own country. 
In this, he shared the fate of other out- 
standing French scientists who, as a re- 
sult of being attached to the provincial 
universities of that highly centralized 
country, are virtually unknown in other 
regions of France, whereas the occu- 
pants of the chairs of the Paris faculties 
achieve almost automatically a prom- 
inence sometimes quite out of proportion 
to their contributions. Devaux became 
a correspondent of the Academy of Sci- 
ences only in the year following his re- 
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tirement and was elected to nonresident 
membership in 1946, on the eve of his 
84th birthday. 

Those who have seen Devaux in his 
laboratory will always hold memories 
of this enthusiastic savant bent over his 
mercury tray much as a great virtuoso 
over his keyboard. With contempt for 
the scientific proprieties of the present 
era, he would touch the side of his nose 
with his fingernail to obtain a bit of 
sebum with which to demonstrate the 
surface behavior of oils; as a ready 
source of protein, a drop of saliva would 
suffice for a demonstration that would 
entrance the visitor. One could easily 
visualize his joy when as a young man 
in 1888 he created his famous camphor 
boat: a small piece of camphor placed 
over the notched end of a paper “boat,” 
complete with mast and pennant, would 
“give for hours on end a rapid and reg- 
ular movement,” a motion that could 
be opposed or stopped by films of other 
surface-active agents. Later he joyfully 
announced that he could “smell mono- 
layers” by compressing films of perfumes 
beyond their collapse pressure. He cre- 
ated many other ingenious models of 
molecules at surfaces; let us cite only 
his “films” of lentils, oats, and other 
grains, which when floating at the mer- 
cury surface permitted visualization of 
the effect of compression on the pack- 
ing and orientation of interfacially ad- 
sorbed molecules [see his illustrated 
memoir in the Journal de Physique et le 
Radium 9, 441 (1938) }. 

Devaux was a deeply religious man 
and was unable to conceal that intensity 
of belief and devotion to his church 
which in France often characterizes the 
Protestant and which in the English- 
speaking countries seems to character- 
ize the Catholic but which in all coun- 
tries typifies the adherent to unpopular 
or minority faiths. He explicitly . re- 
jected Claude Bernard’s famous dictum 
that there should exist no connection 
between oratory and laboratory, al- 
though he was well aware that in this 
he was virtually alone among his sci- 
entific colleagues. For Devaux, science 
and religion were one, and his experi- 
mental work had for him almost the 
quality of divine worship. His work was 
marked by this fervor but also by a 
gentle sense of humor and by a certain 
artistic flavor which is,- perhaps inevit- 
ably, disappearing from the scientific 
literature of today. 

J. Gorpin Kapian 
Department of Physiology, Dalhousie 
University, Halifax, Canada; and 
Department of Colloid Science, 
Cambridge University 
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News of Science 


U.N. Committee on Effects of 
Atomic Radiation 


The 15-nation Scientific Committee 
on the Effects of Atomic Radiation has 
concluded its second 2-week session at 
United Nations Headquarters in New 
York. The committee has reviewed the 
extensive series of reports reviewed in 
response to its request on the levels of 
radiation and radioactivity from natural 
and artificial sources [Science 123, 928 
(25 May 1956)]. 

Besides considering information sub- 
mitted to it, the committee invited spe- 
cialized studies by the Food and Agri- 
culture Organization and other groups; 
surveyed methods for measuring radia- 
tion and endorsed World Health Organ- 
ization and United Nations Educational, 
Scientific and Cultural Organization 
programs for supplying calibration stand- 
ards and instruments in collaboration 
with the International Commission on 
Radiological Units and Measurements; 
invited reports on disposal of radioactive 
wastes in oceans and seas; decided to 
further consider genetic effects of radia- 
tion; and sought further information 
from governments on these and other 
pertinent subjects. 

The committee also -prepared its first 
yearly progress report to the General As- 
sembly. A final report is to be submitted 
by July 1958. 

Much of the session’s work was carried 
on in working groups, which considered 
effects of small doses of radiation, radi- 
ological data—that is, measurements of 
natural and man-made radiation and 
calculations of radiation levels based 
on these measurements—measurement 
methods, and the genetic effects of radi- 
ation. 

The committee noted the need for 
more research and data before final con- 
clusions can be reached. The committee 
is continuing to obtain information from 
governments and specialized agencies. 
Radiological data submitted before 1 
Feb. 1957 will be considered at the com- 
mittee’s next session. 

The committee is also inviting govern- 
ments to submit detailed descriptions of 
measurement methods; these will be 
made available to other governments 
upon request. It is also requesting the 
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Secretary-General to assist in arranging 
exchange of standards and samples when 
requested by governments. 

In relation to the possible ocean and 
sea disposal of radioactive wastes, the 
committee has invited UNESCO and 
FAO to prepare data arising from their 
present research programs in oceanog- 
raphy and marine biology. Governments 
are being invited to inform the commit- 
tee, periodically through the Secretary- 
General, of any significant disposals of 
radioactive wastes from atomic energy 
installations. 

Study of the biological effects of small 
doses of radiation is being urged by the 
committee as an important factor in its 
work in evaluating effects. 

In addition to its requests for further 
information, the committee is proposing 
several specialized studies on various as- 
pects of radiation effects. The hazard 
from radioactive strontium fallout and 
from industrial radioactive wastes is be- 
ing studied and assessed. As calcium in- 
gestion may influence uptake of radio- 
active strontium, FAO has been invited 
to assemble information on the calcium 
content of the diets consumed through- 
out the world. The fallout hazard re- 
sulting from tests, of nuclear weapons 
continues to be a main subject of the 
committee’s work. 

Genetic effects of radiation were dis- 
cussed at the present session, but de- 
tailed consideration was deferred to the 
next session. More information, some of 
which is already being prepared for the 
committee, will then be available. 

The committee is proposing initiation 
of a technical study by specialized groups 
of ways in which medical exposures to 
radiation can be recorded and evaluated. 
The committee is also circulating a 
statement through the medical press urg- 
ing the medical profession’s cooperation 
in its work. 

The committee will hold its next ses- 
sion in April 1957. The 15 nations rep- 
resented on the committee are Argentina, 
Australia, Belgium, Brazil, Canada, 
Czechoslovakia, Egypt, France, India, 
Japan, Mexico, Sweden, the U.S.S.R., 
the United Kingdom, and the United 
States. At the current session, Carlos 
Chagas (Brazil) was chairman and Ze- 
non Bacq (Belgium) was vice chairman. 


Intermedin 


Research to determine the structure 
and synthesis of the various pituitary 
hormones, which already has led to 
Vincent du Vigneaud’s. notable work 
on oxytocin and vasopressin, continues 
apace. The most recent development of 
importance is the isolation by I. I. Gesch- 
wind, C. H. Li, and L. Barnafi of in- 
termedin and their determination of its 
structure [ J. Am. Chem. Soc. (5 Sept: 
1956) ]. 

Intermedin, which was obtained from 
the pituitary glands of pigs, is the hor- 
mone that stimulates the expansion of 
melanocytes. Long thought to be limited 
in occurrence to the lower vertebrates, 
in which the pituitary has a definite 
intermediate lobe, it has now been iso- 
lated from the posterior lobe of the 
pituitary in a mammal. (In mammals 
the posterior side of the oral pouch that 
grows into the anterior pituitary gland 
fuses with the posterior part which grows 
from the brain, so that the posterior lobe 
actually includes what in other verte- 
brates constitutes a separate intermediate 
lobe of the pituitary.) 

The work reported by Geschwind et 
al. demonstrates that intermedin is a 
peptide consisting of 18 amino acids, of 
which no more than two are of any single 
variety. The most striking feature of the 
structural analysis is that a central se- 
quence of seven amino acids (methio- 
nine, glutamic acid, histidine, phenyl- 
alanine, arginine, tryptophan, glycine) is 
identical with a corresponding sequence 
that has been found to occur in all corti- 
cotropins so far isolated from the an- 
terior lobe of the pituitary. The presence 
of this sequence thus probably explains 
the melanocyte-stimulating activity of 
pure corticotropin preparations. The ad- 
renal-stimulating activity of the corti- 
cotropins must in that case depend on 
the specific sequences of the six amino 
acids on one end of the central sequence 
or on the five on the other. One may 
conjecture that the syntheses of inter- 
medin and of the corticotropins are 
closely related.—B. G. 


. 


Second Atoms-for-Peace Team 
Visiting Latin America 


A ten-man mission, composed princi- 
pally of nuclear scientists, is visiting six 
Latin American nations to participate in 
discussions of the scientific potential of 
peaceful applications of atomic energy 
in the respective countries, especially in 
the areas of radioisotope applications and 
nuclear research and training. The mis- 
sion, sponsored jointly by the Depart- 
ment of State under its International 
Educational Exchange Program, the U.S. 
Atomic Energy Commission, and the In- 
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ternational Cooperation Administration, 
is visiting Chile, Peru, Ecuador, Colom- 
bia, Panama, and Costa Rica. A similar 
group made ‘an orientation and survey 
tour last June that included Venezuela, 
Brazil, Argentina, and Uruguay. 

Members of the group, in cooperation 
with local scientists, are holding unclassi- 
fied discussions and delivering lectures on 
the foilowing subjects: the application 
of radioisotopes to industry, medicine, 
and biology; nuclear educational ‘and 
training programs, including research re- 
actors; the organization and functions of 
atomic energy administrative ‘organiza- 
tions. Additionally, staffs of the respec- 
tive U.S. embassies are being briefed on 
all aspects of the atoms-for-peace pro- 
gram. The mission is headed by Clark C. 
Vogel, assistant director of the AEC Di- 
vision of International Affairs. 


Reactor for Japan 


The Atomic Energy Commission: has 
issued a license for the export ofa re- 
search reactor to Japan, the first such 
commercial transaction in the history of 
the U.S. private atomic energy industry. 
Notice of the license was filed with the 
Federal Register on 2 Nov. 1956. In- 
terested persons have 30 days from that 
date to request a formal hearing on the 
issuance of the license. 

The license was issued to the New 
York firm of Marubeni-lida for export 
of a reactor, fueled by an aqueous solu- 
tion of uranyl sulfate and operating at 50 
kilowatts, for use in Japan by the Japan 
Atomic Energy Research Institute. Atom- 
ics International is manufacturing the 
reactor at its plant in Canoga Park, Calif. 


Microcards for WMO’s IGY Work 


The World Meteorological Organiza- 
tion has awarded a contract to the Micro- 
card Corporation of West Salem,. Wis., 
to microcard the observations made by 
meteorological groups for the Interna- 
tional Geophysical Year. These data will 
come from between 2000 and 2500 con- 
tinental stations and weather ships. It is 
estimated that this will involve some 2 
million forms reduced to 30,000 -Micro- 
cards per set. This quantity of data in- 
corporated in one set will store in 24 14- 
by 3- by 5-inch card-file drawers and 
occupy about 13 cubic feet of space. 

The Microcard Corporation will estab- 
lish a photograph branch in Geneva for 
the program to insure rapid production 
and close liaison with WMO. The period 
1-5 Jan. 1957 has been designated as a 
trial period and all meteorological serv- 
ices have been requested to submit WMO 
standard forms covering this period for 
microcarding. 
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Another Voice on Radiation Effects 


A comment on the effects of radioac- 
tivity has been published in a letter to the 
New York Times (31 Oct.) from Wil- 
liam G. Cahan, assistant attending sur- 
geon at the Memorial Center for Cancer 
and Allied Diseases. After citing various 
cases of cancer from radiation exposure 
—x-ray diagnosticians who used fluoros- 
copy in its early days, Hiroshima victims, 
a wild muskrat that had eaten water 
plants growing beside the river that flows 
past Plant X-10 at Oak Ridge, Tenn.— 
Cahan concludes: 

“The addition of even the smallest 
amount of radiation (a known carcino- 
gen) to the many causes of cancer which 
are still unknown, but which are un- 
doubtedly present in our daily lives, may 
be enough to tip the scales. .. . It would 
seem apparent that with our present lack 
of factual knowledge about the potential 
genetic and carcinogenic properties . of 
radioactivity we should suspend.-large- 
scale. radicactive enterprises until. our 
biological knowledge is more.secure than 
it is at, present: Only then can genuine 
safeguards be established.” 


AEC Offices, Abroad 


The establishment of U.S. Atomic 
Energy Commission offices in London 
and Paris has been announced. The com- 
mission has maintained a liaison office 
in Canada at Chalk River, Ont., for 
some time. Amasa S. Bishop of the com- 
mission’s Research Division has been ap- 
pointed to the Paris post, where he as- 
sumed his duties on 1 Nov. Edward L. 
Brady of the Knolls Atomic Power Labo- 
ratory, Schenectady, N.Y., will open 
the London office on about 1 Dec. 

The commission representatives will 
assist in scientific and technical aspects 
of the rapidly expanding work related to 
the United States program for interna- 
tional cooperation in promoting the 
peaceful uses of atomic energy. Their 
duties will include liaison with the 
atomic energy authorities and technical 
staffs of the country to which they are 
assigned and expediting the day-to-day 
scientific and technical problems grow- 
ing out of the U.S. bilateral agreements 
for cooperation in nuclear energy mat- 
ters. 

There are now in effect agreements 
with 30 nations. Accords with seven 
others await the formal exchange of notes 
or the expiration of the statutory 30-day 
waiting period before the Joint Com- 
mittee on Atomic Energy. A number of 
amendments to original agreements are 
pending and negotiations are under way 
with additional nations for nuclear re- 
search or power agreements. The com- 
mission representatives also will assist 





the Department of State, the Interna- 
tional Cooperation Administration, the 
United States Information Service and 
other agencies in nuclear energy mat- 
ters. 


Tranquilizing Drugs 


The U.S. Public Health Service has 
announced the establishment of a new 
unit to assist in the development of sci- 
entifically sound’ research programs on 
tranquilizing and other drugs used in the 
treatment of mental illness. The new 
unit is called the Psychopharmacology 
Service Center; it is in the National In- 
stitute of Mental Health in Bethesda, 
Md. Jonathan O. Cole, has: been ap- 
pointed psychiatrist in charge of the cen- 
ter. He is a former member of the staff 
of the Division of Medical Sciences. of 
the National Research Council, where he 
worked with its committees on psychiatry 
and stress. 

Almost simultaneously, the Veterans 
Administration announced plans for a 
nation-wide evaluation of the new tran- 
quilizing drugs in 37 Veterans Adminis- 
tration hospitals. The study is designed 
to answer questions of the drugs’, effec- 
tiveness and toxicity, what dosage is-de- 
sirable, and how long they should be ad- 
ministered. 

The project will be directed by an 
executive committee of physicians from 
various VA hospitals, under the chair- 
manship of S. Theodore Ginsberg, chief 
of VA’s Psychiatry Division. Two of the 
tranquilizing drugs now in clinical use 
will be studied in the first research pro- 
gram, which will involve about 1000 pa- 
tients with acute and chronic schizo- 
phrenia. Preliminary results of the in- 
vestigation are to be discussed at the 
VA’s third annual conference on chemo- 
therapy in psychiatry, 8-11 May 1957, 
at the Downey, IIl., VA Hospital. 


News Briefs 


"It is reported that the satellite which 
the U.S.S.R. will send aloft during the 
International Geophysical Year will be 
about the same size, 20 inches across, as 
the satellite now being built in this coun- 
try. However, it will be five times as 
heavy as ours and its orbit will begin 
further out in space (460 miles compared 
with 300), The Russian satellite also will 
require an initial push from its launch- 
ing rocket of 1000 miles per hour more 
than the USS. satellite. 


Seventeen medical schools, 16 in the 
United States and one in Canada, have 
reported completion during 1955-56 of 
construction projects that cost $65. mil- 
lion. In the same period, 17 schools in 
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the United States and two in Canada 
have undertaken new construction proj- 


ects that will cost approximately $45 


million. 


= The Atomic Energy Commission has 
postponed until 10 Dec. a hearing to 
reconsider its conditional approval of a 
controversial private nuclear power proj- 
ect near Detroit, Mich. The hearing, on 
safety questions, had been scheduled for 
13 Nov. Fhe: Power Reactor Develop- 
ment Company of Detroit is to build the 
plant. 


Scientists in the News 


WILLIAM SHOCKLEY, WALTER 
H. BRATTAIN, and JOHN BARDEEN 
have won the 1956 Nobel prize in 
physics for their work in developing the 
transistor. Their research was conducted 
in the Bell Laboratories, Murray Hill, 
N.J. Shockley left Bell last year to be- 
come director of the Shockley Labora- 
tories of Beckman Instruments, Inc., 
Mountain View, Calif., and Bardeen re- 
signed in 1951 to become professor of 
physics and electrical engineering at the 
University of Illinois. 

Sir CYRIL HINSHELWOOD, a pro- 
fessor at Oxford University (England), 
and NIKOLAI N. SEMENOV, director 
of the Institute of Physics in Moscow 
(U.S.S.R.), will share this year’s Nobel 
prize in chemistry for “their researches 
into the mechanism of chemical reac- 
tions.” Beginning 25 years ago and work- 
ing separately, the two men have dealt 
with essentially the same problem: the 
elucidation of the occurrence of chain re- 
actions and their importance in connec- 
tion with the phenomenon of explosion. 
It was not until after each had published 
several papers that. Hinshelwood and 
Semenov came to know each other. This 
is the first time that a Soviet scientist has 
received a Nobel prize. Not since the se- 
lection of Ivan Pavlov, the physiologist, 
in 1904 has a Nobel award gone to a 
Russian living in Russia. 


COLBY M. CHESTER, honorary 
chairman of the General Foods Corpo- 
ration, has received the Frank H. Lahey 
memorial award for distinguished serv- 
ice to medical education by a layman. 
The presentation was made by former 
President Herbert Hoover at a recent 
dinner in Chester’s honor given by the 
National Fund for Medical Education. 


THOMAS E. MURRAY, a member 
of the Atomic Energy Commission, is the 
1956 recipient of the peace award of the 
Catholic Association for International 
Peace. The award is presented annually 
to “an American whose outstanding 
achievements have helped further the 
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Christian principles of justice and charity 
in interhational life.” Murray was cited 
specifically as one who has consistently 
pointed out that the “use of force in 
warfare is subject to the moral law, that 
the dictates of conscience call for rational 
limits on the size and number of nuclear 
weapons.” 


Two appointments to the staff of the 
National Science Foundation have been 
announced. THOMAS O. JONES has 
been named assistant to the head, Office 
of Scientific Information, and JACOB 
PERLMAN is the new study director 
for surveys, Office of Special Studies. 
Jones joins the foundation from Haver- 
ford College, where he has served for 
nearly 20 years as professor of chemistry 
and part of the time as department head. 
Perlman has been with the United Na- 
tions, where he has been principal sta- 
tistical adviser in charge of a mission 
working with the Statistical Center of 
the University of the Philippines in 
Manila. 


STANLEY E. KERR, professor of 
biochemistry at the American University 
of Beirut, Beirut, Lebanon, is spending 
a year as an A. D. Williams visiting pro- 
fessor in the department of biochemistry 
at the Medical College of Virginia. 


E. L. DEMMON, director of the U.S. 
Department of Agriculture’s Southeast- 
ern Forest Experiment Station, Asheville, 
N.C., has retired. He is succeeded by 
JOSEPH F. PECHANEC. 


ZABOJ V. HARVALIK, professor of 
physics at the University of Arkansas, 
has taken a leave of absence to serve as 
director of the newly formed Basic Re- 
search Group at the Corps of Engineers’ 
Research and Development Laboratories, 
Fort Belvoir, Va. In addition to his work 
at Belvoir, Harvalik also will direct and 
evaluate several . contributing ‘research 
programs being performed by other scien- 
tific institutions and universities through- 
out the country. 

A native of Yugoslavia, Harvalik was 
educated in Czechoslovakia, where he 
served as a professor of physics at the 
University of Prague. He became a natu- 
ralized U.S. citizen in 1945. 


RAYMOND C. MOORE, professor 
of geology at the University of Kansas, 
has received the Hayden Memorial ge- 
ological award of the Academy of Natu- 
ral Sciences of Philadelphia. The award 
is given for the “best publication, explo- 
ration, discovery or research in the sci- 
ence of geology and paleontology, or in 
such particular branches thereof as may 
be designated.” Moore has published 
three textbooks and about 200 scientific 
articles. 


LUIS AVELEYRA ARROYO DE 
ANDA has been appointed director of 
the National Museum of Anthropology 
in Mexico. He is well known to Ameri- 
can students, to whom he has for a num- 
ber of years extended generous and com- 
petent assistance. He is also well known 
for his leadership, along with Maldo- 
nado, in the discovery in the Iztapan 
area of two mammoths and associated 
dart points indicating the existence of 
early man. 


ROBERT F. MEHL, dean of graduate 
studies at Carnegie Institute of Technol- 
ogy, will receive the 1956 Pittsburgh 
award of the Pittsburgh Section of the 
American Chemical Society at a dinner 
in his honor on 12 Dec. This award is 
made annually for outstanding contribu- 
tions to the advancement of chemistry in 
the Pittsburgh area. 


At the recent dedication of Temple 
University’s $12-million medical center, 
the following medical educators received 
honorary degrees: FRANKLIN D. 
MURPHY, chancellor of the University 
of Kansas; ISIDOR S. RAVDIN, pro- 
fessor of surgery at the University of 
Pennsylvania; WILLIAM S. MIDDLE- 
TON, head of medical services of the 
Veterans Administration Hospitals; 
FRANCIS R. MANLOVE, director of 
the University of Colorado Medical Cen- 
ter; MANSON MEADS, Bowman Gray 
School of ‘Medicine; WILLIAM B. 
WOOD, Jr.; Johns Hopkins University; 
ALEX J. STEIGMAN, University of 
Louisville; DAVID S. RUHE, Univer- 
sity of Kansas School of Medicine; and 
GEORGE W.° CORNER, Rockefeller 
Institute for Medical Research. 


Recent Deaths 


HAROLD L. AMOSS, Greenwich, 
Conn.; 70; former professor of medicine 
at Duke University; 2 Nov. 

FARRAND N. BENEDICT, Parsip- 
pany, N.J.; 76; vice president and chief 
engineer of the Crimmins Contracting 
Company; 3 Nov. 

WILLIAM L. BURGOYNE, Lake 
Success, N.Y.; 58; consulting aeronauti- 
cal engineer; 8 Nov. 

ANDREW A. DICK, Los Angeles, 
Calif.; 53; former professor of surgery at 
Loyola University (Chicago); 2 Nov. 

G. LYMAN DUFF, Montreal, Can- 
ada; 52; dean of the faculty of medicine 
at McGill University; 1 Nov. 

HARRY G. V. EVANS, Caldwell, 
N.J.; 32; research chemist at Thomas A. 
Edison, Inc.; 3 Nov. 

VLADIMIR P. FILATOV, Odessa, 
Russia; 81; director of the Ukranian Re- 
search Experimental Institute for Eye 
Diseases and Tissue Therapy; 30 Oct. 
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SUSANNA HAIGH, New York, N.Y.; 
64; former faculty member of the New 
York Psychoanalytic Institute; 7 Nov. 

FRITZ HOFFMAN, Hanover, Ger- 
many; 89; inventor of synthetic rubber, 
who had to decline the Nobel prize for 
his development on order of the Nazis; 
31 Oct. 

HARVEY J. HOWARD, Clearwater, 
Fla.; 76; former head of ophthalmology 
at the University of Canton Medical 
School; 6 Nov. 

ALBERT G. KELLER, New Haven, 
Conn.; 82; professor emeritus of the sci- 
ence of society at Yale University; 31 
Oct. 

LUTHER C. SCOTT, Toledo, Ohio; 
92; professor emeritus of geology at the 
University of ‘Toledo; 31 Oct. 

Sir FRANCIS SIMON, London, Eng- 
land; 63; physicist, professor of experi- 
mental philosophy at Oxford University 
and head of Clarendon Laboratory; 31 
Oct. 


Education 


®™ High-school teachers of biology who 
are especially interested in improving 
laboratory and field work in secondary- 
school biology courses are invited to ap- 
ply for appointment to a group that will 
prepare a source book of laboratory and 
field studies for such courses. The proj- 
ect is sponsored by the Committee on 
Educational “Policies of the Biology 
Council, Division of Biology and Agricul- 
ture, National Academy of Sciences—Na- 
tional Research Council, and by Michi- 
gan State University, with the support of 
grants from the National Science Foun- 
dation. The*source book will be devel- 
oped at an 8-week writing conference, 
to be held 24 June to 16 Aug. 1957, at 
Michigan State University. 

Despite their importance in high- 
school biology, laboratory and field study 
are often pedestrian and unimaginative. 
One way to improve the situation is to 
supply teachers with a collection of su- 
perior exercises, realistically adapted to 
high-school situations. All teachers could 
then use procedures developed by par- 
ticularly capable teachers. This is the 
purpose of the source book, which will 
contain a series of complete exercises 
from which individual teachers can draw 
ideas, studiés for particular topics, or the 
laboratory and field work for entire 
courses. 

The material will be developed by a 
group of 20 high-school teachers and 10 
college and university biologists. The 
latter group is already selected. The 
prime requirement for participants is a 
creative, imaginative approach to labo- 
ratory and field studies. All interested 
high-school biology teachers are invited 
to apply. Biologists and school adminis- 
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trators are also urged to submit the names 
of teachers who are well qualified for 
the assignment. 

Each applicant or nominee will be sent 
a form asking for information on his 
background and experience and evidence 
of his ability to contribute to the prepa- 
ration of the source book. The final se- 
lection will be made on the basis of two 
essays submitted by each applicant who 
passes a preliminary screening. One essay 
will illustrate how a topic supplied by 
the committee can be converted into a 
study for high-school use; the other will 
present an exercise that the teacher has 
devised. 

The essays will form a part of the pool 
of ideas for the source book. Manuscripts 
so used will be credited to their authors, 
who may thus appear in the publication 
even if they are not selected to partici- 
pate in the conference. The writing team 
also will have access to other collections 
of exercises, including those gathered by 
the committee in preparing a series of 
source books of laboratory and _ field 
studies for college courses in the biologi- 
cal sciences. 

Each participant will receive a stipend 
of $1000. His round-trip travel expenses 
between his home and East Lansing, 
Mich., will also be paid. From the sti- 
pend he will be expected to pay his own 
living expenses during the conference. 
The university will provide housing and 
dining facilities at reasonable prices for 
teachers and their families. The confer- 
ence will be directed by C. A. Lawson, 
head of the department of natural sci- 
ences in the Basic College at Michigan 
State. 

Completed applications should be sub- 
mitted by 37 Jan. 1957. All correspond- 
ence concerning the project should be 
addressed to: Committee on Educational 
Policies, Division of Biology and Agri- 
culture, National Research Council, 2101 
Constitution Ave., NW, Washington 25, 
D.C. 


"The Committee on Réactor Materials 
of the Atomic Industrial Forum, New 
York, has announced that a concentrated 
2-week course on reactor materials will 
be held at New York University from 26 
Nov. to 7 Dec. As in the case of an 
earlier course at Northwestern University 
last January, lectures will be presented 
by outstanding scientists on properties, 
technology, and applications of reactor 
materials. 

Cochairmen for the course are Lyle 
Borst, chairman of the N.Y.U. physics 
department, and David Gurinsky, head 
of the metallurgy division at Brookhaven 
National Laboratory. Participation will 
be limited to 60 persons. Tuition for the 
course is $125 and does not include trans- 
portation expenses, hotel accommoda- 
tions, or living expenses. 


™ Wabash College has received a 180- 
acre tract of woodland from the estate of 
W. C. Allee. Allee served for 30 years on 
the faculty of the University of Chicago, 
from which he retired as professor of zo- 
ology to teach for five more years at the 
University of Florida, where he was 
chairman of the biology department. 

As one keenly interested in the rela- 
tionship between environment and living 
things, it was Allee’s wish that the tract, 
which is near Turkey Run State Park, 
be kept inviolate. The college has agreed 
to follow this wish for 99 years. During 
this period records will be kept of the 
changes in the animals and plants on 
the tract. The president of Wabash has 
appointed a committee to look after the 
land and to plan ecological studies. 


Grants, Fellowships, and Awards 


™The National Science Foundation, 
Washington 25, D.C., will award indi- 
vidual grants to defray partial travel ex- 
penses for a limited number of -scientists 
who wish to attend the following inter- 
national meetings sponsored by the In- 


_ternational Union of Pure and Applied 


Chemistry. 

Second International Congress on Sur- 
face Activity, London, England, 8-12 
Apr. 1957; application deadline, J Jan. 
1957. 

International Symposium on Purity 
Control by Thermal Analysis, Amster- 
dam, Netherlands, 24-26 Apr. 1957; ap- 
plication deadline ] Jan. 1957. 

Sixteenth International Congress on 
Pure and Applied Chemistry, Paris, 
France, 16-23 July 1957; application 
deadline ] Feb. 1957. 


®The Association of Official Agricul- 
tural Chemists has announced the estab- 
lishment of the Harvey W. Wiley award 
for analytic methods. The award honors 
the memory of the founder of the federal 
pure food and drug laws, who was also 
one of the founders of the association. 

The $500 award will be presented an- 
nually to the scientist or group of scien- 
tists who make an outstanding contribu- 
tion to development of methods of anal- 
ysis of foods, cosmetics, drugs, feeds, fer- 
tilizers, pesticides, and soil, as well as for 
methods in general analytic chemistry. 
The first award will be given at the 71st 
annual meeting of the association in Oc- 
tober 1957. All scientists, whether mem- 
bers or nonmembers of the AOAC are 
eligible for the award. 


"The Atomic Energy Commission has 
established a program of special fellow- 
ships to encourage more students to 
pursue courses of study in the physical 
sciences and nuclear engineering. The 
fellowships are part of the commission’s 
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general program of assistance in the field 
of education for the purpose of alleviat- 
ing the shortage of trained nuclear sci- 
entists and engineers. 

The new program will be adminis- 
tered by the Oak Ridge Institute of Nu- 
clear Studies, under the supervision of 
the Oak Ridge Operations Office of the 
commission. The institute now admin- 
isters the AEC’s special fellowships in 
radiological physics, the special fellow- 
ships in industrial hygiene, and the 
ORINS graduate fellowship program. 

Applications will be processed before 
1 Mar. 1957. About 150 fellowships, 
carrying stipends of $1800, plus tuition 
and dependency allowances, will be 
awarded to students registered in, -or 
accepted by, a college or university 
where a program of graduate study in 
nuclear energy technology has been de- 
veloped that is comparable to the 1-year 
course of study at AEC schools. Because 
of the time required to review applica- 
tions and select fellows, it is expected 
that only a limited number of fellow- 
ships will be awarded for studies in the 
current academic year. 

Fellowships will be awarded on a 
l-year study basis and options to renew 
them for an additional year will be con- 
sidered only under special circumstances. 
The final selection of candidates will be 
made by a committee of representatives 
of ORINS and the commission, Details 
of the program, including the criteria 
for acceptance of candidates, will be 
announced later. 


"The National Wildlife Federation has 
announced that there will be available 
for the school year 1957-58 a series of 
graduate fellowships and undergraduate 
James Hopkins scholarships in conser- 
vation education. Application for these 
fellowships and scholarships must be on 
file at the office of the National Wildlife 
Federation, 232 Carroll St., NW, Wash- 
ington 12, D.C., by 13 Dec. 1956. An 
applicant’s research program must have 
the approval of a director or depart- 
mental head of the applicant’s univer- 
sity. 

The scholarship funds are available 
to exceptionally well qualified students 
and may be used for the normal ex- 
penses of an undergraduate. The fellow- 
ships are designed to support research 
studies in the field of conservation edu- 
cation. Awards will be made to indi- 
viduals who can show records of ac- 
complishment in this field and who are 
qualified for, and preferably accepted 
for, graduate school studies. 

These fellowships and_ scholarships 
are supported in part by the sale of the 
Wildlife stamps issued annually by the 
National Wildlife Federation, by a per- 
manent grant yielding a limited endow- 
ment, and by other income available to 
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the federation, the amount of which 
cannot be determined before the begin- 
ning of the year. Awards granted in the 
past have ranged from $500 to $1000. 


® The International Academy of Proctol- 
ogy has announced its annual prize con- 
test for 1956-57. The best unpublished 
contribution on proctology or allied sub- 
jects will be awarded $100 and a certifi- 
cate of merit. Certificates also will be 
awarded to physicians whose entries are 
considered of unusual merit. This com- 
petition is open to all physicians in all 
countries, whether or not they are affili- 
ated with the academy. Entries of not 
more than 5000 words, typewritten in 
English; must-be:submitted in quintupli- 
cate, before 1 Feb. tothe International 
Academy of Proctology, 147-41 Sanford 
Ave., Flushing, N.Y. 


=The U.S. Public Health Service has 
announced that awards of more than 
$700,000 for a 4-year investigation into 
the causes of cerebral palsy and mental 
retardation have been made to the Yale 
University School of Medicine and to 
Brown University. These awards mark 
the beginning of a large coordinated re- 
search program which, during the next 
10 to 20 years, will attempt to identify 
factors responsible for such disorders as 
cerebral palsy, mental retardation, blind- 
ness, and deafness. 

Brown and Yale universities are the 
first of a dozen or more institutions that 
are expected to join in this research pro- 
gram. Yale’s grant for the first year is 
$107,799; Brown is receiving $97,633. 
Under present plans, more than $1 mil- 
lion yearly will be awarded to medical 
institutions under the program, which 
will be conducted by the National Insti- 
tute of Neurological Diseases and Blind- 
ness. 


In the Laboratories 


™The Carbide and Carbon Chemicals 
Company, a division of Union Carbide 
and Carbon Corporation, has announced 
plans for a new development laboratory. 
The facilities, when completed in mid- 
1958, will bring together a majority of 
the scientists and engineers now work- 
ing in the separate buildings of Car- 
bide’s development laboratories in South 
Charleston, W. Va. In recent years, the 
Chemicals Company has launched an 
average of 15 new chemicals a year; it 
also produces plastics and resins mar- 
keted by Bakelite, another division of 
Union Carbide. Last year the two divi- 
sions accounted for nearly 50 percent of 
the corporation’s $1.187 billion sales. 
The development department, for 
which the new facilities are being built, 
is concerned with turning laboratory 


chemicals into commercial products and 
in developing feasible industrial proc- 
esses. Its staff is made up of organic 
chemists, physical chemists, and chemi- 
cal engineers. The new center will in- 
clude a main laboratory building, a high- 
pressure laboratory building, a plastics 
pilot scale building, and separate facili- 
ties for studies utilizing gamma radiation 
and radioactive tracers. 


=To consolidate and expand programs 
of basic research in the fields of chem- 
istry, physics, and nuclear energy, the 
Mine Safety Appliances Company, Pitts- 
burgh, Pa., has formed a new wholly 
owned subsidiary, the MSA Research 
Corporation. The new organization will 
handle basic research projects for the 
parent firm as well as for MSA’s do- 
mestic and overseas subsidiary and affili- 
ated companies. In addition, it will per- 
form similar activities under contracts 
with government agencies and private in- 
dustry. 

Principal laboratories of the research 
firm will be at Callery, 30 miles north of 
Pittsburgh. C. B. Jackson has been se- 
lected to serve as vice president and di- 
rector of research. He has been research 
director of MSA’s operation at its Cal- 
lery, Pa., plant and of a subsidiary, the 
Callery Chemical Company. 


® An Air Force contract for $2,229,970 
has been awarded to North American 
Aviation, Inc., by the Air Matériel Com- 
mand for research to determine the 
adaptability of new titanium alloys for 
supersonic aircraft and missiles. This is 
the first separate titanium research con- 
tract ever awarded the company, which 
has previously done such research as part 
of its regular airplane production con- 
tracts. The: work will be done in the 
firm’s Los Angeles plant. 

The contract will run for 3 years and 
will involve the testing and evaluation of 
new titanium alloys that with heat treat- 
ment can reach a tensile strength of 170,- 
000 to 180,000 pounds per square inch. 
This represents a 40- to 50-percent in- 
crease in strength over titanium alloys 
now in use. The research group hopes to 
form these new alloys in a soft condition, 
when they will be as easy to work as 
present low-strength alloys, and then 
heat-treat them to get high-strength 
properties. This technique has been used 
on steel and aluminum for many years. 


®™Construction has begun on the Plum 
Brook Research Reactor Facility of the 
National Advisory Committee for Aero- 
nautics, near Sandusky, Ohio. The new 
facility will be used by NACA in the 
study of problems of aircraft nuclear 
propulsion systems. The reactor unit will 
be staffed and operated by: the NACA 
Lewis Laboratory, of which it is a part. 
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Use of Acridine-Orange 
Fluorescence Technique in 
Exfoliative Cytology 


This is a preliminary report of a fluo- 
rescence-microscopic technique that per- 
mits rapid scanning in exfoliative cytol- 
ogy and promises increased insight into 
cytochemical changes leading to malig- 
nancy. 

It is generally agreed that the Papani- 
colaou technique (/), notwithstanding 
its high diagnostic value, is demanding in 
terms of time (2) and does not reveal 
certain cytochemical properties presum- 
ably important in malignancy (3). 
Among a variety of supplementary tech- 
niques, several attempts to introduce 
fluorescence microscopy have been made 
(2, 4-6). The proposed methods have 
not been widely used because the tech- 
niques are not simpler than the routine 
Papanicolaou (4), because they do not 
differentiate between DNA and RNA 
and ask for special devices (2, 5) or be- 
cause apparently they were not devel- 
oped for diagnostic purposes (6). 

Bertalanffy and Bickis (7) have de- 
scribed a fluorescence technique using 
AO (8), which allows for differential 
staining of the two nucleic acids: RNA 
in the ‘cytoplasm and nucleolus gives a 
bright red fluorescence; DNA of the 
chromatin fluoresces green. The advan- 
tages of this method are (i) the simplic- 
ity and rapidity of the procedure; (ii) its 
applicability to living, supravital, and 
fixed tissues and smears; (iii) the dis- 
tinction of the nucleic acids whose im- 
portance in carcinogenesis is undisputed; 
(iv) the brilliance of the picture ob- 
tained, allowing for evaluation of the 
morphological pattern as well as quick 
scanning under low magnification. 

The method has now been applied to 
vaginal and cervical smears and to var- 
ious types of malignant growth. Smears 
taken by the routine procedure, avoiding 
all contact with lubricants, are fixed im- 
mediately in equal parts of 95 percent 
ethyl alcohol-diethyl ether mixture for at 
least 1 hour. They are passed through 
alcohol 80, 70, 50 percent and distilled 
water, rinsed five times in 1 percent 
acetic acid, washed in distilled water, 
and stained for 3 minutes in AO (Gurr) 
(0.01 percent in buffer solution of 1/15M 
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phosphate buffer at pH 6.0) at room 
temperature. The AO stock solution 0.1 
percent is kept in the dark, and fresh 
dilutions are prepared once a week. The 
buffer is kept under refrigeration. After 
the preparation has been destained for 
1 minute in the phosphate buffer, it is 
differentiated with 0.1M CaCl, for 30 
seconds or more, until a clear outline of 
the nuclear structure is apparent. After 
a quick check under the fluorescence mi- 
croscope, the slides are washed with phos- 
phate buffer and mounted in a drop of 
the same buffer, with careful blotting. 
If it is desired, the smears may afterward 
be destained by transfer into 1 percent 
acetic acid for a short period and be 
processed with the standard Papanico- 
laou technique for comparison purposes. 

The Zeiss-Winkel blue light assembly 
(7) was used. Microphotographs on 
Kodachrome A film give an excellent re- 
production of colors. 

The AO picture was checked by appli- 
cation of RNase (7) and was compared 
with the corresponding pictures obtained 
with the standard Papanicolaou tech- 
nique, the fluorescence methods (2, 4), 
and toluidine-blue staining (9). 





Fig. 1. Group of cells from a normal vagi- 
nal smear. Precornified squamous cells pre- 
dominant, two cornified squamous cells 
(smaller nuclei) on the extreme right and 
left of the picture; inner basal cells are dis- 
tinctive through their round shape, in- 
tensely fluorescing cytoplasm and large 
nuclei; in the lower part of the picture 
four outer basal cells (cytoplasm more 
abundant and less dense than in inner 
basals). Throughout the picture brilliantly 
fluorescing nuclei of leucocytes and lym- 
phocytes are seen, also superimposed bac- 
teria. 325 x. 





Elements of normal vaginal and cervi- 
cal shears give the following fluorescence 


picture (Fig. 1) (10). Cornified squa- 
mous cells: cytoplasm greenish-gray with 
faint orange tinge; nuclei brilliant whit- 
isk’ etéen:' PréGornified cells: cytoplasm 
samé°as cornified, nuclei white-green to 
white-yellow-with distinct white chroma- 
tin particles. Around the nuclei of some 
precornified cells orange granules (prob- 
ably keratohyaline) of different size were 
seen, the largest approximating one-third 
of the size of the nucleus. Intermediute 
or navicular cells: cytoplasm with' thick- 
ened cytoplasmic membrane ‘of a: faint 
orange color, nuclei white-green. Outer 
basal cells: cytoplasm reddish-brown 
(brick) color, dull, nuclei white-yellow 
with white chromatin particles. Inner 
basal cells: cytoplasm reddish-brown 
(brick) color with fine red particles 
(sometimes orange-reddish of much 
more intense hue than in outer basals), 
nuclei white-yellow with white chroma- 
tin particles and sometimes orange nu- 
cleoli. Endocervical cells: cytoplasm 
reddish-orange with meshlike appear- 
ance, nuclei white-yellowish with white 
chromatin particles and bright orange- 


_ red nucleoli. Leucocytes: brilliantly flu- 


orescent white-green nuclei, lymphocytes 
and monocytes sometimes showing a faint 
greyish rim of cytoplasm. Red blood 
cells: unstained. Histiocytes: cytoplasm 
greyish, sometimes with orange particles 
(ingested bacteria), nuclei whitish-green 
of characteristic bean shape. Mucous 
threads: stained whitish-green. Bacteria: 
bright orange. Trichomonas vaginalis: 
stained bright orange with the nucleus 
outlined at the anterior end. 

Most of the exfoliated malignant cells 
obtained in vaginal and cervical smears 
from cases of squamous-cell carcinoma 
of the cervix and the vagina yielded a 
fluorescence picture which was strikingly 
different from that of normal epithelial 
celis. These cells showed brilliant orange- 
red cytoplasm of a very intense hue and 
intensely yellow-fluorescent nuclei with 


» brilliant orange-red nucleoli. 


Preliminary studies of malignant tu- 
mors were made with carcinomas of the 
uterus (exfoliated smears), stomach, 
rectum, breast, lung, lymph nodes (meta- 
static) (touch preparations). The major- 
ity of malignant cells also showed intense 
fluorescence, orange-red in the cytoplasm 
and. yellow in the nuclei, making them 
easily distinguishable from the cells of 
origin. 

In general, the AO technique showed 
under low power the malignant cells in 
brilliant colors, thus calling the immedi- 
ate attention of the examiner; under high 
power, since the fluorescent colors 
strongly enhance the contrasts, an excel- 
lent evaluation of morphological criteria 
was possible. 

The technique suggests itself for rapid 
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scanning, to be followed, if necessary, 
by examination under high power and 
other procedures for differential diag- 
nosis of the suspected cells. 


An extensive investigation of vaginal 


and endocervical smears, with particular 
attention directed to nonmalignant pro- 
liferative and malignant processes, is at 
present being carried through. Also the 
applicability of the AO technique to cell 
suspensions and wet preparations is under 
investigation. Other papers giving results, 
as well as a more detailed description, 
are in preparation (//). 
Lupwic von BERTALANFFY, 

Francis Masin, MartANNA MASIN 
Biological Research, 
Mount Sinai Hospital and Clinic, 
Los Angeles, California 
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Consistent Running Records 


The two articles by M. H. Lietzke (J, 
2) on track and other athletic records 
follow closely the pattern developed by 
previous workers in the study of the time- 
distance relationship. A particularly close 
parallel is to the pioneer work of A. E. 
Kennelly (3, 4), who plotted a straight- 
line log-log curve for all the activities 
Lietzke studied (men and women run- 
ning, walking, swimming, skating, row- 
ing; horses running, trotting, and pacing; 
men bicycle-riding and automobile-driv- 
ing). Like other students besides Ken- 
nelly (5-9), Lietzke worked out a series 
of consistent performances (limited to 
men’s running records) (2) by choosing 
a set of “best efforts” (220-yard, 1-mile, 
and 1-hour runs) that fit his curve. He 
then calculated the change in existing 
records required to reduce the times so 
that they would fall on the log-log 
straight line. Many of the calculated 
times are not consistent with history and 
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experience in track athletics (Table 1), 
the best example being the present 1-mile 
record of 3 minutes, 58 seconds (3:58) 
and Lietzke’s calculated 2-mile record 
of 8:22 (fractions of seconds are .pur- 
posely omitted in this discussion). 

The 1-mile record has been reduced in 
the past 50 years by more than 17 sec- 
onds, and during the same period the 
2-mile record has come down about 36 
seconds, with the interim marks keeping 
step with each other. To argue that the 
2-mile distance will never be run in 8:22 
would be extremely rash, but it can be 
predicted with reasonable certainty that 
the man who establishes the 8:22 mark 
will be able to run a mile in 3:54 or 
under. 

A. W. Francis (7), using the records 
of 1943 when the 1-mile record was 
4:02.6 and the 2-mile was 8:47.8, com- 
puted from his formula for a hyperbola 
that the time for the mile should be 
3:58.7 and for the 2-mile 8:37.2, both 
slightly higher than present figures, but 
consistent with track history. 

I was convinced many years ago (6) 
that the straight-line log-log function did 
not accurately fit the facts. Kennelly (3, 
4), whose early work ‘has never been fully 
appreciated by track specialists, was care- 
ful to call his logarithmic formula “An 
approximate law of fatigue in running 
animals.” A modern student will be 
startled to find that exactly 50 years 
ago, Kennelly (3) calculated from his 
straight-line log-log relationship that the 
mile could be run in 3:58.1, but the pre- 
diction loses its force because his formula 
also equated this 3:58 mile with a 50.1 
quarter mile run and a 23-second 220- 
yard run, both about 7 percent slower 
than the then-existing records. Lietzke, 
and others before him, have avoided these 
obvious inconsistefcies by plotting their 
curves through the best marks only,.but 
the inconsistencies still show in the cal- 
culated records if the attempt is made to 
squeeze the relationship into a straight- 
line log-log formula. 


Table 1. Relationship between 1-mile and 
2-mile running records for various dates. 








Record 


Date (min : sec) Remarks 


Imi 2mi 

1905 4:15 9:09 

1931 4:10 8:59 Both records held by 
Paavo Nurmi. 

1937 4:06 8:53 No great 2-mi runner 
in this period. 

1944 4:01 8:42 Both held by Gundar 
Haegg (2-mi later 
reduced to 8:40). 

1955 3:58 8:33 Iharos, the 2-mi rec- 
ord holder, has run 
1500 m in 3:40.8. 


A definitive time-distance relationship 
for athletic records must be based on a 
full knowledge of the history, experience, 
and practice in the various events and 
probably on physiological considerations 
as well, rather than on statistical data 
only. The research of Franklin M. Henry 
(10, 11) may lead to a formula that 
satisfies all these requirements. 


Grorce P. MEapE 
Gramercy, Louisiana 





References 
1. M. H. Lietzke, Science 119, 333 (1954). 
2. ———, ibid. 124, 178 (1956). 
3. A. E. Kennelly, Proc. Am. Acad. Arts Sci. 
42, No. 15, 275 (1906). 
4. , ibid. 61, No. 11, 487 (1926). 
5. 


G. P. Meade, Sci. Monthly 2, 596 (1916). 

——, New York Herald Tribune (11 July 

1926) ; New York Univ. Alumnus (Feb. 1934). 

7. A. W. Francis, Science 98, 315 (1942). 

8. B. Hamilton, Amateur Athlete 6, No. 2, 4 
(1935). 

, ibid. 23, No. 7, 28 (1952). 

10. F. M. Henry, Science 120, 1073 (1954). 

Research Quart. Am. Assoc. for 

Health, Phys. Educ., and Recreation (several 

articles) . 


21 August 1956 


a 








George P. Meade is right when he 
mentions that a definitive time-distance 
relationship for track records should 
probably be based on physiological con- 
siderations as well as statistical data. The 
work of Franklin M. Henry in which an 
attempt is made to analyze the various 
biochemical factors that enter into a rate 
equation for running seems to me to be 
the correct approach to this problem. 
When the rate-determining processes 
that occur in the body during running 
have been sufficiently elucidated, it 
should be possible to derive a rate equa- 
tion that will fit the pattern of observed 
records very closely at all distances. 

In the absence of a rate equation that 
generated closely the pattern of the 
rate-versus-distance plot for all running 
events, I used the log-log relationship in 
my own calculations of the consistency 
of present racing records. The log-log 
plot seems to fit the observed records 
over a wider range than any other single 
relationship. However, the use of the log- 
log plot is most certainly an oversimpli- 
fication. A plot of the rate equation based 
on physiological considerations may re- 
move the inconsistencies that Meade has 
pointed out. It would be very nice if 
Franklin Henry could reach the point in 
the derivation of his rate equation where 
he could suitably isolate the various com- 
binations of rate-determining biochemi- 
cal reactions that occur in the body as a 
function of the distance run so that the 
shape of the rate curve could be deter- 
mined prior to any consideration of the 
actual records, Whether this can be done 
remains to be seen. 

M. H. Lietzke 
Chemistry Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 
26S ber 1956 
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Survival of Amino Acids 


in Marine Sediments 


Proteinaceous material is carried into 
marine sediments upon the death and 
burial of aquatic organisms. The fate of 
this material has been a subject of con- 
jecture, most investigators believing that 
it is rapidly decomposed (1). Studies of 
the thermal stability of an amino acid 
have recently shown that these com- 
pounds may survive intact for a long 
time at ordinary temperatures (2). In 
addition, protective mechanisms may 
play a part in preserving protein from 
early microbiological decomposition in 
terrestrial and marine muds. Recent work 
(3) has demonstrated the formation of 
complexes of protein with lignins and 
with clays, which are resistant to attack 
by microorganisms, Traces of proteins or 
peptides have been detected in fossil 
clams from the Pleistocene (4), and 
amino acids have been found in inverte- 
brate and vertebrate fossils as old as the 
Ordovician (2). 

In the present work, the amino acid 
content was determined for a typical 
recent shallow-water, marine deposit and 
for a similar sediment laid down during 
the Oligocene, approximately 30 million 
years ago. The recent sample was col- 
lected by coring on the inner continental 


shelf of the Gulf of Mexico and repre- 


Table 1. Comparison of a Recent and an 
Oligocene marine mud. 


Oligo- 
Content Recent rata 
Carbonate 
carbon (%) 0.71 1.49 
Organic : 
carbon, (%) 0.53 0.27 
Organic 
nitrogen (%) 0.044 0.032 


Amino acids 
(uw mole/g)* 3.0 0.51 


Principal amino acids in order of 
decreasing abundancet 


Identification 


certain valine H+ ala- 
nine +++ 
leucines +++ glutamic 
acid ++ 
alanine ++ glycine + 
glutamic 
acid ++ proline + 
aspartic 
acid ++ leucines + 
glycine ++ aspartic 
acid < + 
proline ++ 
tyrosine ++ 
phenylalanine + 
Identification 
tentative arginine ++ valine + 





* For an amino acid mixture, 1 pmole/g is ap- 
proximately 0.01 percent. 

+ Order of abundance: +++, high; ++, medium; 
+, low. 
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sents a narrow sedimentary layer at a 
depth of approximately 120 cm; this is 
below the zone of major bacterial activ- 
ity (5). The age of the sediment is prob- 
ably not more than a few thousand years. 
The ancient, or Oligocene, sample com- 
prised a section of a marine shale core 
that was cut from the lower Anahuac 
formation in Fort Bend County, Tex., 
at a depth of 5000 ft. 

Immediately upon collection, both 
sediment samples were frozen in dry ice. 
In the case of the shale sample, the outer 
portion of the core was removed by turn- 
ing on a lathe while the core was still 
frozen; the center was then crushed, sus- 
pended in distilled water, and milled to 
yield a thin slurry. On freeze-drying, both 
the recent and ancient samples were 
reduced to a powder with a flourlike 
texture. 

The two samples were hydrolyzed, and 
the solutions were freed of salts electro- 
lytically and by passage through Dowex 
50 cation-exchange resin. Amino acids in 
the salt-free concentrates were resolved 
by one- and two-dimensional paper 
chromatography, using t-butanol-water- 
formic acid and phenol-water-ammonia 
as irrigation liquids. Positive identifica- 
tions of individual amino acids were ob- 
tained by comparison of R; values, using 
pure amino acids for reference, and by 
means of specific color reagents—for ex- 
ample, ninhydrin, isatin, 1,2-naphtho- 
quinone-4-sulfonic acid and 1-nitroso-2- 
naphthol. 

Data in Table 1 show that the modern 
and ancient marine samples selected for 
study are quite similar with respect to 
concentrations of carbonate carbon, or- 
ganic carbon, and nitrogen. In contrast, 
the concentrations of free or combined 
amino acids are less in the Oligocene 
sample by a factor of 6, 

Despite the difference in concentra- 
tion, the arrays of amino acids in the two 
samples, modern and ancient, are strik- 
ingly similar, with the exception of the 
absence of tyrosine, phenylalanine, and 
arginine in the latter. Tyrosine, contain- 
ing a chemically reactive phenolic group, 
would not be expected to be as stable as 
the other amino acids under earth condi- 
tions. Phenylalanine and arginine, like- 
wise, are among the less stable of these 
acids. 

Hitherto the detection of amino acids 
in ancient material has been limited to 
fossil shells or bones. Little or nothing 
is known about finely grained marine 
sediments. Although shell fragments 
were not eliminated from the samples, 
amino acids were also obtained on alka- 
line hydrolysis, where the shell structure 
was not disintegrated. Using Abelson’s 
values for ancient shells. (4), it would 
appear that more than 80 percent of the 
amino acids are associated with the 
noncalcareous portion of the Oligocene 





sample. Thus the amino acids of living 
organisms, in addition to those in large 
fragments of bone and shell, also may 
survive for long periods of time. 
J. Gorpon ErpMan* 
Everett M. Marretr* 
WiiuraM E, Hanson* 
Mellon Institute, 
Pittsburgh, Pennsylvania 
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On the Presence of Free Sugars 
in Filtered Lake Water 


It has almost universally been assumed 
that simple organic nutrients do not con- 
stitute more than a minute fraction of the 
“dissolved” organic matter of lake and 
ocean water. The main evidence for this 
assumption is the fact that fresh-water 
and marine bacteria, when they are cul- 
tured in the laboratory, are capable of 
utilizing extremely small concentrations 
of organic nutrients (J). The only low 
molecular weight organic compounds 
that have been demonstrated to occur 
in filtered lake water are the vitamins 
thiamin (2), niacin (3), and biotin (3), 
each of which is present in concentra- 
tions less than 1 mg/m’. There is also 
evidence that free amino acids may be 
present in lake water (4), but the con- 
centrations and identities of the amino 


Table 1. Concentrations of free sugars in 
samples of filtered lake water and filtered 
controls (double-distilled water). Trace 
(t) is less than 0.5 mg/m’. 





— Su- Glu- 


Depth _crose cose 
(m) ple (ms/ (mg/ 
Gir) 7? 


Sample Date 





L. Opinicon 1/6/55 2 20 5 2 
Little 


Round L. 1/8/55 1 #4 2 1 
Little — 

Round L. 1/8/55 9. 4 4 2 
Little 

Round L. 1/8/55 14 4 10 5 
Control 4 t 0 
Control 2 bee 
Control 2... 0 
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acids are uncertain. The purpose of the 
present work to test the truth of the 
aforementioned assumption as applied to 
free sugars in lake water (5). 

Water samples were collected from two 
lakes in eastern Ontario: Lake Opinicon, 
located near Chaffey’s Lock, and Little 
Round Lake, located near Maberly. The 
former is a shallow eutrophic lake with 
no thermocline and a maximum depth 
of 10 m. The latter is an oligotrophic 
lake with a well-developed thermocline 
and a maximum depth of 16 m. The 
water samples were collected with a 
Kemmerer water sampler and filtered 
through Millipore HA filters to remove 
the seston (plankton plus detritus). 

Filtration was completed within 12 
hours of collection for the Little Round 
Lake samples, and within 30 hours of 
collection for the Lake Opinicon sample. 
Before and after filtration the samples 
were stored at 4°C in the dark. Toluene 
was added as a preservative after filtra- 
tion. It was not added before filtration 
because of the possibility that dying cells 
might liberate sugars to the water. The 
filtered samples were deionized with Am- 
berlite IR-120 and IR-4B resins and then 
concentrated to dryness in a vacuum at 
temperatures below 45°C. 

The dry residues were taken up in 1 
ml of water, and amounts ranging from 
5 to 300 ulit were spotted on sheets of 
Whatman No. 1 filter paper. Standard 
amounts of known sugars were spotted 
beside the unknowns, and the chromato- 
grams were developed with a butanol- 
ethanol-water (45/5/50) solvent (6) for 
3 days by descending chromatography. 
Chromatograms were run in duplicate. 
After being dried, one was sprayed with 
a benzidine spray (7) and the other with 
2 percent orcinol in 2N hydrochloric 
acid. The amounts of the individual 


sugars were estimated by comparing the - 


color intensities of standard spots with 
those of unknowns at the same chromato- 
graphic position. The comparisons were 
made in ultraviolet light. In order to de- 
termine the contamination level during 
analysis three separate samples of double- 
distilled water were subjected to exactly 
the same procedure: one 4-lit sample 
and two 2-lit samples. 

The results are presented in Table 1. 
Sucrose and glucose were the only sugars 
detected in lake water. Both sugars oc- 
curred in low and approximately equi- 
molar amounts. There was evidence in 
Little Round Lake that increased 
amounts of free sugars were present in 
the hypolimnetic water (below 8-m 
depth). On the other hand, the distilled 
water controls contained barely detect- 
able amounts of sucrose and no glucose. 

Under the conditions used in these 
analyses, about 25 percent of the sucrose 
and glucose initially present would have 
been removed by the ion-exchange col- 
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umns (8). We are not prepared to make 
any statement about the exact amount of 
free sugar in the “dissolved” organic mat- 
ter of lake water but feel justified only 
in stating that the concentrations are of 
the order of magnitude of n parts per 
billion parts of water. These low concen- 
trations do not negate the assumption 
under test. 


J. R. VALLENTYNE* 
J. R. WuirraKerR 
Department of Biology, 
Queen’s University, 
Kingston, Ontario, Canada 
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Method for Predicting Amount of 
Strontium-89 in Marine Fishes 


by External Monitoring 


If the total radioactivity in a whole 
fish could be determined by means of 
external monitoring, this information 
would be very useful to ecologists, fish- 
eries biologists, and others. If such a 
method were found to be suitable for 
field work, it conceivably could elimi- 
nate much tedious dissecting, ashing, and 
counting procedures. During the course 
of some experiments on the uptake, ac- 
cumulation, and loss of radiostrontium 
by marine fish, a record was kept of the 
counts per minute detectable at various 
external parts of the fish’s body prior 
to dissection and analysis of the organs 
and tissues by conventional ashing and 
counting techniques. It was not known 
in advance whether or not these meas- 
urements would have any significance, 
but the possible occurrence of a direct 
relationship between some aspect of ex- 
ternal monitoring and the total amount 
of radioactivity in the entire fish seemed 
worth investigating (/). 

Several speciés of pelagic fish, includ- 
ing the black skipjack tuna (Euthynnus 
yaito), the yellowfin tuna (Neothunnus 
macropterus), and the dolphin (Cory- 
phaena hippurus), were fed radioactive 
strontium-89 in gelatin capsules. The 
fish were kept in tanks with circulating 
sea water and were killed at intervals 
up to 27 days. A piece of pliofilm (Sa- 
ran wrap) was used to cover the fish, 


and the probe of a count rate meter 
was used to determine the number of 
counts per minute on direct contact. The 
G-M tube used had a window thickness 
of 3.5 mg/cm?, but it was protected by 
a screen that reduced its efficiency to 
some extent. 

The various organ systems and tissues 
ofthe fish were subsequently analyzed 
for radioactivity. The total radioactivity 
recovered in each system—for example, 
the gills, axial skeleton, muscle—was 
then compared with the counts per min- 
ute (at 5-percent statistical error) that 
were previously found by monitoring 
the mouth, eye, operculum, gills, dorsal 
integument, and the. pectoral, dorsal, 
and caudal fins. No apparent relation- 
ship was observed between’ any two pa- 
rameters except that between the amount 
of radioactivity in the skeleton and the 
counts per minute found by monitoring 
the caudal fin. Figure 1- shows that the 
relationship between the number of 
microcuries of radiostrontium in the 
skeleton and the counts per minute in 
the caudal fin is approximately linear. 
Since about 30 percent of the radio- 
strontium found in the fishes after 7 
hours occurs in the axial skeleton (2), 
it is therefore possible by measuring the 
counts per minute in the caudal fin to 
predict the total amount of radiostron- 
tium in the entire fish. 

This method proved successful only 
when the axial skeleton was found to 
have a radiostrontium content in excess of 
an undetermined threshold. Thus, a fish 
having 0.16 uc Sr®? in its skeleton showed 
only. background radiation with the 
count rate meter, but a fish with 0.40 uc 
Sr®® had sufficient external radiation to 
be detected. The minimum Sr*®® skeletal 
constant is therefore somewhere between 


1000r 


COUNTS//MIN. IN CAUDAL FIN 











1 i i i i af. 
os 10 18 20 25 30 
pe OF Sr? IN SKELETON 
Fig. 1. Linear relationships between the 
counts per minute monitored in the caudal 


fin of tuna fed Sr® and the microcuries of 
Sr® found in the skeleton. 
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(0.16 and 0.40 we and probably represents 
the loss owing to self-absorption: of2the 
beta-particle energy. These values are, 
of course, valid only for the particular 
counting system used in this series of 
experiments. It is possible to make the 


detection system considerably -more 
sensitive and, therefore, reduce’ the 
threshold value for skeletal strontium. 
The afore-described method has not 
yet been tried with other fission products, 
and in particular, mixed fission prod- 
ucts, such as might be encountered in 
an area following an atomic detonation 
or in a region into which nuclear power 
plant wastes are introduced. If a pa- 
rameter such as that indicated in this 
paper could be used to predict the total 
amount of radioactive material in ma- 
rine fish, it might be feasible to monitor 
a catch on the fishing vessel or at the 
canning factory and, thereby, possibly 
prevent radioactive fish from being con- 
sumed. 
Howarp BorouGHs 
Swney J. TowNSLEY 
Rosert W. Hiatr 
Graduate School, 
University of Hawaii, Honolulu 
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Protein Adsorption on 
Filter Paper 


Protein adsorption on paper is one of 
the main obstacles in the determination 
of mobilities by paper electrophoresis, 
since ion interaction with the supporting 
medium decreases the migration rates. 
As surface-active substances, the proteins 
assemble at the solvent-cellulose inter- 





face, and their adsorption behavior will 
be determined primarily by electrostatic 
forces between the ion and the negative 
charge on the paper. The latter would 


be due to a selective absorption of oxhy- 


drilions from the medium, which ac- 
counts, for the negative charge on most 
nonionogenic surfaces in water (1). Car- 
boxyl groups that probably originate 
by an oxidation of primary alcohol 
groups during the paper manufacture 
(2) may also play a role in this connec- 
tion. It follows that the paper charge, 
and the electroosmotic flow arising from 
the zeta potential thus produced, should 
increase with the pH. In fact, in electro- 
phoretic analyses where dextran was em- 
ployed to measure the electroosmotic 
flow (3), we found that the migration 
tended to increase in approximate pro- 
portion to the pH from pH 4.0 to 7.0. 
Pretreatment of the paper in order to 
avoid adsorption has been attempted (4) 
but so far has not met with success. We 
therefore introduced, among other fac- 
tors, a correction for this effect in the 
calculation of electrophoretic migration 
rates and found complete agreement be- 
tween the mobilities determined by open- 
strip paper electrophoresis and those ob- 
tained by the Tiselius method (3). 
Chromatographic Ry, values were 
chosen to evaluate adsorption, since pro- 
tein migration would not be subject to 
any forces other than the solvent dis- 
placement by capillary action (5). Ten 
microliters of dialyzed solutions of nor- 
mal human albumin (5x 10-*M) and 
gamma globulin (2x 10-*M) were ap- 
plied on 3- by 49-cm strips of Munktell 
paper No. 20/150 2,5 cm above the buf- 
fer level, after 18 hours of equilibration 
(6). Sodium and zinc acetate buffers of 
I'/2 0.045 were used as part of our stud- 
ies on protein-zinc interactions, and the 
ascending chromatograms were devel- 
oped for 120 minutes at 23°C, after 
which they were stained and scanned, as 
in electrophoresis. Each of the points 
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Fig. 1. Rf values of human serum proteins in sodium (@-—-——- @ ) and zinc (O ---O) 


acetate as function of the pH. 
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recorded represents the mean of four 
determinations with a maximal variation 
of about 5 percent. 

The R; minima of albumin (Fig. 1) 
indicating maximal, adsorption at pH 
4.85 in sodium and at pH 6.00 in zinc 
acetate coincided with the isoelectric 
points in the same media as found in 
our electrophoretic analyses. This is in 
accordance with the early literature on 
this subject dealing with adsorption on 
collodium and charcoal (7). Gamma 
globulin, however, showed in sodium 
acetate a broad Ry; minimum constant 
from pH 4.0 to 6.8, the upper limit of 
which roughly corresponds to the isoelec- 
tric point. Analogous results for immune 
globulin were obtained by Shepard and 
Tiselius (8) from studies on silica gel. 

Under the conditions employed, 
gamma globulin was more strongly ad- 
sorbed than albumin in sodium buffer. 
The difference amounts to 4.5 percent 
at pH 5.0 and increases to above 10 per- 
cent toward the extremes of the experi- 
mental pH range. When, in order to 
establish conditions prevailing in the 
whole serum, | ml of albumin solution 
was added per 100 ml of buffer at pH 
4.05, gamma globulin adsorption fell 
to the albumin level, evidently owing 
to a partial neutralization of the paper 
charges by albumin. The implications of 
this fact are discussed in another report 
(3). 

The fundamental role of electrostatic 
interactions in adsorption is emphasized 
by experiments with a practically non- 
ionized substance.as dextran. Whereas 
for a 4-percent aqueous dextran solu- 
tion we found R,; values of 0.98 + 0.02 
throughout the whole series, Tiselius (4) 
points out that salmine, which mainly 
bears strongly ionized cationic groups, is 
so firmly held by paper in electrophoresis 
that “tailing” impedes the observation 
of compounds with lower mobilities. 

Moreover, when the electrostatic fac- 
tor is stressed, the results indicate that 
the protein net charge is of secondary 
importance in the interaction with paper 
centers, which will be sustained by the 
cationic groups of the protein. The rea- 
son for the adsorption falling off in 
strongly acid media will thus be the low 
charge On the paper, and its decrease 
above the isoelectric point of the protein 
will be due to the diminution of the posi- 
tive protein charge. Hence, adsorption 
will be maximal in a zone around the 
isoelectric point, where it could be 
further enhanced by the decrease of the 
zeta potential, which produces a lessen- 
ing of the intermolecular repulsion. 

The increment of positive protein 
charge by formation of zinc complexes 
may thus be considered the main reason 
for the difference between Ry, values in 
zinc and sodium acetate, Adsorption at 
the same pH’s was seen to be signifi- 
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cantly higher in the former, and the dif- 
ference increased substantially above pH 
5.0 toward the zone known to favor ih- 
tense protein-zinc interactions. 
After rigorous standardization of the 
experiments, the results were reproduc- 
ible within 1-percent variation, and the 
values may be regarded as one of the 
physicochemical constants of a protein. 
Hernz WALDMANN-MEYER 
Kurt SCHILLING 
Biological Institute, Carlsberg 
Foundation, Copenhagen, Denmark 


References and Notes 


1. L. Michaelis, in The Effect of Ions in Col- 
loidal Systems (Williams & Wilkins, Baltimore, 
1925). 

. T. Schénberg and E. Broda, Mikrochim. Acta 
36/37, 537 (1951). * 

3. K. Schilling and H. Waldmann-Meyer, in prep- 
aration. 

4. A. Tiselius and P. Flodin, Advances in Protein 
Chem. 8, 461 (1953). 

. This investigation was supported by grants from 
the Rask-@rsted Foundation (to H. W.-M.) 
and the Teknisk-Kemisk Fond (to K. S.), to 
whom we are indebted. 

6. Proteins kindly supplied by the Statens Serum 
Institut, Copenhagen. 

7. H. Freundlich, Kapillarchemie (Akademische 
Verlagsgesellschaft, Leipzig, 1932), vol. II, p. 
375. 

8 C. C. Shepard and A. Tiselius, Discussions 
Faraday Soc. 7. 278 (1949). 


27 August 1956 


nm 


ow 


Peralta Complex—a Sonoran 
Variant of the Cochise Culture 


Last year I reported on the examina- 
tion of seven camp sites west of Hermo- 
sillo, Sonora, Mexico, that represented a 
prepottery, lithic complex very similar in 
type to the Cochise culture of south- 
eastern Arizona (1). This material is 
most comparable to the San Pedro stage 
of the Cochise, which in Arizona has been 
dated approximately 3000 to 500 B.c’ 

During the summer months of 1955, as 
a research associate of the Instituto In- 
teramericano, I instigated an archeologi- 
cal research program in western Mexico 
(2). The field survey was concentrated 
primarily along the coasts of Guerrero 
and Colima and in northern Nayarit; 





Fig. 1. Artifacts from the “Peralta’’ Co- 
chise, Sonora: A, B, projectile points; C, 
D, I, end scrapers; E, J, K, M, single 
flakes; F, G, H, L, side scrapers; N, cobble 
end chopper. 





Fig. 2. Several examples of the cobble 
choppers, the shapes of which are similar 
to those of the southeastern California 
region. 


Table 1. Types of artifacts. 


Artifacts 


Metates 

Manos (including fragments ) 
Projectile points 

Knife blades 2 
Scrapers 3 2 
Crude primary flakes 

Cobble choppers 

Miscellaneous 

Total 3 


nN 


nN 
~~ 
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Sites 





= Total 
D E F GS: I 
1 2 
21 5 2 4 2 45 
2 1 1 1 11 
23 6 1 54 
28 10 8 2 4 7 2 86 
1°. IG 6 7 2 1 51 
12 9 2 2 + 34 
15 2 1 2 2 1 25 
113 49 8 


1S 6 308 


other limited investigations were under- 
taken in Michoacan, Guanajuato, Jal- 
isco, and Sinaloa. Near the conclusion 
of the survey, several additional areas 
were investigated in western Sonora to 
complement previous studies; as a part 
of this survey, four of the principal 
Peralta sites were revisited. 

During the original 1953 survey, seven 
camp sites were located, with the subse- 
quent collection of 146 stone artifacts. 
These included percussion-flaked side 
and end scrapers, crudely flaked knife 
blades, large primary flakes, cobble chop- 
pers, and occasionally projectile points, 
the latter comparable to the San Pedro 
stage of the Cochise and to the Pinto- 
Gypsum points of California. 

As a result of the 1955 investigation, 
another collection of 126 stone artifacts 
was made, primarily to collect all the 
available surface material before the pos- 
sible loss of the sites to pending cultiva- 
tion (Figs. 1 and 2). 

In addition, three new, though skimpy, 
sites were located in the same area, and 
36 more specimens were found. Thus, to 
date, a total of 308. artifacts have been 
collected from the entire site area. 
Scheduled plans for a 1957 survey will 
test-excavate several of the more impor- 
tant sites, and the entire surrounding 
region will be completely surveyed to as- 
certain the extent of the distribution of 
the material. 

Surface finds made during the 1955 
survey included material similar to that 
previously described in the preliminary 
report (1). However, in the second sur- 
vey, I was fortunate to locate fragments 
of two metates, none of which had been 
encountered previously. These fragments 
indicate two milling types: (i) a shal- 
low basin made of granite and (ii) a 
smaller, thin, flat slab made of shale. 
Numerous one-handed, asymmetrical, 
bifaced manos were found, during both 
seasons, scattered over most of the sur- 
face area. 

A brief, preliminary tabulation of the 
variety of types of artifacts presently dis- 
cernible from these ten sites is given. in 
Table 1. 

The artifacts will be deposited with 
the Biblioteca y*Museo de Sonora in 
Hermosillo (Fernando Pesqueira, direc- 
tor), when the study is completed. 

GerorcE E. Fay 
Division of Social Science, Southern 
State College, Magnolia, Arkansas 
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Extraction of C.,0; and C,,0, 
Steroids from Aqueous Media 


Although a great variety of solvents 
have been used for the extraction of cor- 
ticosteroids, it seems, as has been pointed 
out by Mason (1), that “solvents have 
been chosen as a matter of personal pref- 
erence rather than on the basis of any 
study of their merits and shortcomings.” 
By and large, the chlorinated hydrocar- 
bons have become the favorite solvents 
after the introduction of ethylene chlo- 
ride as a selective solvent for cortical 
hormones by Cartland and Kuizenga 
(2). Although Reichstein (3) indicated 
the excellent extraction properties of 
ethyl acetate for corticosteroids, rela- 
tively little use has been made of this 
solvent until quite recently, when Meyer 
(4), after testing a variety of solvents for 
extraction of blood, found that ethyl 
acetate was particularly favorable, since 
it extracted smaller amounts of extra- 
neous material and did not form emul- 
sions. 

Owing to its relative nonemulsifying 
properties, as discovered by Meyer, ethyl 
acetate was subsequently introduced for 
extraction of corticosteroids from guinea 
pig and human urine (5-7). In these 
studies, in which the more polar solvent 


ethyl acetate was used, the two C,,O, 
steroids 6f-hydroxycortisol and 2a-hy- 
droxycortisol have been isolated. In this 
connection, the finding of corticosteroids 
with mobilities on paper of C,,O, ster- 
oids in adrenal extracts obtained by the 
use of ethyl acetate as the extracting sol- 
vent is noteworthy (8). The fact that in 
previous studies, in which methylene 
chloride was used, these C,,O, steroids 
were not observed except in trace 
amounts (9) has made it pertinent to 
study the extractability of C,,O, steroids 
from aqueous media. 

In this report (10) partition coeffi- 
cients of some C,,O0, and C,,0, steroids 
for the two systems chloroform/water 
and ethyl acetate/water are presented 
(Table 1). The partition coefficients (ex- 
pressed as K=C,,¢/Cyq,.) were deter- 
mined by shaking the solvents containing 
the steroids (100 to 600y) with an equal 
volume of water (5 ml). Solvents that 
were not previously saturated with re- 
spect to each other were used, since the 
partition coefficients were required for 
calculations on batch extraction with new 
solvent. The partitions were done at 
room temperature. Determinations were 
done on aliquots from each phase. 

It appears from Table 1 that ethyl 
acetate is a better extracting solvent than 


Table 1.'Partition coefficients of some CxO; and CuO, steroids.* The determinations were 
done by ultraviolet spectrophotometry in methanol with the Beckman DU (UV), by the 
phosphomolybdic acid (P.M.), or the Porter-Silber (P.S.) reactions as indicated. 


No. Steroid 


1. 116, 17a, 21-Trihydroxy-4-preg- 
nene-3,20-dione 

2. 118, 170, 21-Trihydroxy-4,6- 
pregnadiene-3, 

‘ 20-dione 

3. 118, 17a, 21-Trihydroxy-1,4- 
pregnadiene-3, 
20-dione 

4. 3a, 11B, 170, 21-Tetrahydroxy- 
pregnan-20-one+ 

5. 11B, 17a, 206, 21-Tetrahydroxy- 
4-pregnen-3-one 

6. 11B, 17a, 20a, 21-Tetrahydroxy- 
4-pregnen-3-one 

7. 6B, 17a, 21-Trihydroxy-4-preg- 
nene-3,11,20-trione 

8. 9a, 116, 17a, 21-Tetrahydroxy- 
4-pregnene-3,20-dione 

9. 2a, 116, 170, 21-Tetrahydroxy- 
4-pregnene-3,20-dione 

10. 66, 118, 17a, 21-Tetrahydroxy- 
4-pregnene-3,20-dione 





0.05 GO Fs: 








CHC1;/ none Determination method 
H,O H.O rt) ae 
6.4 12.2 UV at 240 mu; P.M. and PS. 
4.8 12.6 UV at 280 mu 
3.6 11.22 UVat 242 mu 


2.4 11.0 P.M. 


ie 16 UVat 240 mu 
0.9 1.7 UVat242 mu 
0.3 2.2 UVat 233 mu 
0.1 2.00 UVat 242 mp 


0.3 19 oes 


* Thanks are due to Karl Pfister, for steroids 1, 2, 4, 6, and 8, to the Schering Corporation, for steroid 3, 
to G. D. Searle & Co., for steroid 5, and to Franz Sondheimer, for steroid 7. Steroids 1-8 were crystalline 
and were chromatographically homogeneous in the toluene-propylene glycol and chloroform formamide 
systems. Steroids 9 and 10 represent noncrystalline chromatographic fractions I and II of guinea pig urine 
extracts previously shown to contain these steroids as major components (6). 

+ For unexplained reasons, variable results were obtained with steroid 4 during the chloroform-water par- 
titions with low recoveries from the aqueous phase. The value given in the table represents the average of 
three determinations in which the total recoveries were above 90 percent. 


1030 


Pw 


chloroform for both the C,,0O,; and 
C,,O, steroids studied. From the parti- 
tion coefficients of the C,,O, steroids 
given, it becomes clear that chloroform 
(similar data were obtained with methy]- 
ene chloride) is not a suitable extraction 
solvent for these steroids. Since in the 
usual extraction procedure the original 
extract is further purified by washing 
with alkali and water to remove acidic 
interfering material, only small yields of 
C,,0, steroids can be obtained owing to 
the appreciable extraction by the water 
phase. 

In view of the relatively low partition 
coefficients of some C,,O, steroids for the 
CHCI,/H,O system, a reevaluation of the 
significance of earlier quantitative studies 
in which chlorinated hydrocarbons have 
been used will be necessary. Thus, the 
relatively small yields of 3a, 11, 17a, 
21-tetrahydroxypregnan-20-one isolated 
from human urine following cortisol 
feeding undoubtedly have been the result 
of the aqueous washes of the methylene 
chloride extracts during the extraction 
and fractionation procedure (9). The 
present data indicate the necessity for 
further work on extraction and separa- 
tion of highly hydrophilic steroids, since 
increasing the polarity of the solvents 
decreases the extraction selectivity and 
presents greater difficulties in isolation. 

SHLoMo BursTEIN* 
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Book Reviews 


Man in Search of His Ancestors. The 
romance of paleontology. André Senet. 
Translated by Malcolm Barnes. Mc- 
Graw-Hill, New York, 1956. 274 pp. 
Illus, $5.50. 

In Search of Adam. The story of man’s 
quest for the truth about his earliest 
ancestors. Herbert Wendt. Translated 
from the German by James Cleugh. 
Houghton Mifflin, Boston, 1956. 540 
pp. Illus. + plates. $6.50. 


The revelation of the Piltdown hoax 
and, at the same time, the widespread 
publicity -involving the numerous discov- 
eries of man-ape remains in South Africa 
have apparently whetted public appetite 
for popular accounts of human evolution. 
The effects have been twofold: an in- 
crease in the willingness of magazines of 
mass circulation to give simplified, heavily 
illustrated versions of discoveries in hu- 
man paleontology, and the multiplica- 
tion of popular books dealing with the 
subject. Unfortunately the number of 
new and sensational finds can never keep 
pace with the artificially stimulated 
curiosity of the public. The result is, that 
although a certain amount of informa- 
tion may be successfully transmitted, 
much of this hastily composed literature 
tends to become repetitious and weari- 
some, as only stale and warmed-over 
facts can become. 

Taken individually, many of these 
treatises are unexceptionable and useful 
works. It is in the mass that they present 
a certain monotony, which is inescapable 
and which, perhaps, encourages a kind 
of languor even in the authors, so that, 
for example, we find André Senet, in 
Man in Search of His Ancestors, con- 
fessing that his account of Darwinism 
and Lamarckism is “oversimplified.” 
There thus emerges a sort of “why bother 
when the going gets tough?” attitude, 
which encourages the same reaction in 
the public. 

There are annoying little expressions 
which begin to grate on the professional 
reader. The Old Man of La Chapelle 
has a brain that was “abnormally de- 
veloped.” Bishop Wilberforce and Hux- 
ley are dextrously manipulated into hav- 
ing their great debate over Neanderthal 
man. The tooth of Gigantopithecus is 
assigned without further warning to a 
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“gigantic ape or man from 8 to 10 feet 
tall.” Although this theory is no longer 
seriously held in reputable quarters, it has 
an irresistible attraction. Meganthropus, 
for example, is carefully calculated to 
have had a height of 7 feet 6 inches. The 
researches of Weidenreich on the brain 
are confused with the work of Robert 
Broom. Clairvoyantly, Sinanthropus is 
assigned a rudimentary language because 
of certain muscular insertions on the 
skulls. The American paleontologist 
Marsh becomes March, 

When bunched, these statements look 
more appalling than when they are scat- 
tered through the book, which begins 
with the Piltdown hoax and runs quickly 
backward to the dawn of life itself. The 
attempt to enliven the story with ma- 
terial of the human-interest variety has 
produced some of the errors noted here. 
The general public, says Senet, “has 
acquired a few false notions.” It is re- 
grettable that this readable and by no 
means unappealing book will not do all 
that it might have done to reduce them. 

Herbert Wendt, in his In Search of 
Adam, has produced a lengthier and, at 
the same time, more concentrated book. 
He has confined his attention primarily 
to the human story and has, a little more 
successfully and accurately than Senet, 


. made use of American historical mate- 


rials. Some of the European material is 
of particular interest to English and 
American readers, because it gives de- 
tails of continental anthropologic history 
which have hitherto been less available 
to the general public. 

Unfortunately, there are also dogmatic 
expressions upon still unsettled problems. 
The Swanscombe cranium is asserted, 
without proof, to be a “genuine early 
Neanderthal specimen” and the Pilt- 
down cranium, as distinct from the jaw, 
to be a “direct ancestor or contempo- 
rary of the Aurignac or Cro-Magnon 
peoples.” Wendt asserts that the masto- 
don was used as a draft animal by the 
Maya but that “it probably went out of 
fashion.” One wonders, on the subject 
of “fakes,” intentional and otherwise, 
why the relation of the famous Hespero- 
pithecus tooth to the Bryan antievolu- 
tionary campaign and the Scopes trial 
could not have been told, since so much 
other interesting gossip has’ been intro- 


duced. Certainly the world laughed at 
the Scopes episode, but should we forget, 
we scientists, that in 1927 the public had 
a chance to laugh at the scholars and 
their “million-dollar tooth” as well? 

Occasional expressions, once more, 
cause lifted eyebrows, even though they 
are well-intentioned:*For example, Aus- 
tralia “drifted away” from the Asiatic 
mainland in Cretaceous times.” When 
sexual selection was invoked to explain 
the rise of man, the objections “were not 
really significant.” Once more an author 
bows out of a formidable problem. 

In Search of Adam is an uneven 
popular treatment of a complicated sub- 
ject. It is extensive and novel in its full- 
ness of European detail. It will sell and 
be widely read. It contains, at the same 
time, apocrypha and dramatization after 
the best modern manner, which will 
sound a trifle dated in perspective. This 
is a fault of public taste, but unfortu- 
nately it seems to create an appetite 
which can be served only by more spec- 
tacular discoveries narrated in an in- 
creasingly breathless prose. 

Loren EISELEY 
University of Pennsylvania 


Handbook of South American Geology. 
An explanation of the geologic map of 
South America. Geological Society of 
America Memoir 65. William F. Jenks, 
Ed. Geological Society of America, 
New York, 1956. 378 pp. Illus. + maps. 


This volume is intended to accompany 
the geologic map of South America pub- 
lished in 1950. Because compilation of 
the handbook was delayed for several 
years, many of its chapters are more up- 
to-date than the map. Hence, the book 
serves both as a detailed explanation and 
as a supplement, bringing the map 
abreast of current geologic knowledge. 

The book consists of chapters on the 
several South American countries, each 
written by a geologist or a group of geol- 
ogists familiar with the particular area. 
Despite the multiplicity of authors, a 
good balance of subject matter is main- 
tained, and the treatment of geologic de- 
tails is remarkably uniform from one 
country to another. The editor should be 
highly commended for insuring this bal- 
ance and essential uniformity, while at 
the same time permitting each author 
considerable individuality of presenta- 
tion. 

Emphasis is on stratigraphy and toa 
lesser degree on structure. Igneous rocks 
and land forms are treated very briefly 
in most of the chapters but are discussed 
at length in a few. Economic geology is 
omitted altogether in order to hold the 
book to reasonable dimensions. Most of 
the authors take pains to point out the 
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more important gaps in present knowl- 
edge—what geographic areas have not 
been sufficiently explored and what un- 
solved problems exist in the better known 
areas. Illustrations are limited to a few 
geologic cross sections, detailed maps of 
small areas, and maps designed to correct 
or to supply more detail to the large 
map. The list of references at the end of 
each’chapter is short, but includes papers 
to which an interested reader can turn 
for more complete bibliographies. : 

The volume holds to its purpose as a 
handbook, attempting no more than a 
concise description of the rocks and struc- 
tural features shown on the map. There is 
no effort to synthesize an over-all picture 
of the geology of South America or to 
relate South American geology to the 
rest of the world. This means that the 
book is hardly suitable for reading from 
cover to cover by anyone without pre- 
vious knowledge of:South: American geol- 
ogy and place names. But as a reference 
book it is excellent, providing an authori- 
tative and convenient means of getting 
information quickly about the geology of 
any South American country. 

Konrap B, Krauskopr 

Stanford University 


Handbuch der Physik. vol. XIX, Elec- 
trical Conductivity, 1. S. Fliigge, Ed. 
Springer-Verlag, Berlin, 1956. 411 pp. 
Illus. DM. 82. 


This volume is one of a serics consti- 
tuting the Encyclopedia of Physics 
edited by S. Fliigge. It consists of four 
chapters. Each chapter is beautifully 
done with very little overlapping of sub- 
ject matter. Some overlapping is found: 
J. C. Slater’s figure 42 and Harry Jones’ 
figure 4 illustrating the displacement of 
the electronic wave packet when a metal 
is subjected to a potential gradient are 
the same but with different notations. 
Other cases of repetition appear but these 
are, in general, necessary for a complete 
treatment of the subject and are helpful 
to the reader. 

The volume opens with a thorough 
treatment of the electronic structure of 
solids (136 pp.) by Slater, and may be 
considered a discussion of methods of 
solving Schrédinger’s wave equation for 
a crystal consisting of nuclei and elec- 
trons. Slater chooses typical solids to il- 
lustrate the principles involved in finding 
the potential in which an electron moves 
and treats in detail the periodic potential 
problem. He traces this from the free- 
electron theory, through the tight-bind- 
ing and cellular approaches, to the aug- 
mented plane-wave method and shows 
the limitations or advantages of each. He 
is very lucid in pointing out that the free- 
electron approximation, although it ap- 
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pears to agree with more elaborate meth- 
ods of calculation especially in describing 
conductivity, is not a true representation 
of the situation. Slater also carefully 
points out that the complete solutions are 
involved and have not been carried 
through in actual cases, although he sees 
hope for this in the advent of modern 
digital computers. 

Slater’s treatment of electric conduc- 
tivity hits the high points. He outlines 
the relation of energy-band theory to 
electric conductivity, to semiconductors, 
and discusses the impurity problem. He 
closes his chapter with a treatment of 
electron interactions and discussions of 
chemical bonds and magnetic properties 
of solids. 

The second chapter (90 pp.) by A. N. 
Gerritsen deals with the conductivity of 
metals. The emphasis is on experimental 
methods and results. He discusses the 
effects of melting, pressure, lattice de- 
fects, magnetic transformations, and im- 
purities on the electric resistivity of 
metals and gives correlations between 
conductivity and atomic numbers and 
electronic configuration of the elements. 
His discussion of the conductivity of 
anisotropic metal crystals permeates the 
whole chapter and is generally good. 
However, on page 140 he states that ex- 
perimental results for a polycrystalline 
material agree with Voight’s equation 
and yet on page 155 he states that no ex- 
perimental values are available for poly- 
crystalline material. Apparently, Gerrit- 
sen’s view is that all metal crystals are 
quasiisotropic. This chapter’s great merit 
lies in the compilation of accepted values 
for resistivity and temperature coefh- 
cients of resistivity of metals. 

In the third chapter (89 pp.), Harry 
Jones gives a thorough mathematical 
treatment of the theory of electric con- 
ductivity including thermal conductivity. 
He discusses the statistical and wave the- 
ories of conduction and proceeds to cal- 
culate the resistivity of a metal based 
on the Debye and Einstein solid models. 
He discusses the thermoelectric and gal- 
vomagnetic effects. Also he does not 
overlook a discussion of the anomalous 
skin effect where the electronic mean 
free path exceeds the classical skin depth. 
This chapter is highly mathematical. and 
profuse with derivations but is an ideal 
companion for Chapter 1. 

The volume closes with photoconduc- 
tivity (80 pp.) by G. F. J. Garlick. This 
chapter is written clearly and the various 
diagrams illustrating the conduction 
band, the filled band, the Fermi limit, 
and the forbidden gap for the electronic 
energy-band of a crystal are excellent, 
indeed. His discussion of the barrier-layer 
theory of photoconductivity is especially 
good. The photovoltaic and photo-elec- 
tro-magnetic effects are also discussed. 





This chapter closes with a discussion of 
the photoconductivity of specific solids, 
inorganic and intermetallic compounds, 
and organic systems. Nearly all materials 
of commercial import are considered. 

This volume is highly recommended to 
those interested in the theory of solids. 
The electronics engineer would also do 
well to have this book as a reference. The 
book is. especially valuable in that it in- 
dicates gaps in our knowledge and points 
the way for further research on the solid 
state, 

WattTeER J. HAMER 

National Bureau of Standards 


Psychology of Industrial Conflict. Ross 
Stagner. Wiley, New York; Chapman 
& Hall, London, 1956. 550 pp. Illus. 
$8. 


Using the thesis that “wars begin in 
the minds of men; so do strikes and 
other forms of industrial conflict,” Ross 
Stagner has attempted to construct out 
of the materials of psychological re- 
search a consistent theoretical frame- 
work for the analysis—and possible amel- 
ioration—of industrial conflict. Draw- 
ing upon his extensive experience and 
background in psychology and as a mem- 
ber of the Institute of Labor and Indus- 
trial Relations of the University of IIli- 
nois, he has. performed an invaluable 
service in collating and organizing a great 
number of empirical studies in the field 
and of challenging both management and 
union people—those who have the mo- 
tivation and background to stay with a 
complex treatise frequently written in 
technical language!—to reexamine their 
own insights and conclusions concerning 
management-union relations. But the 
framework itself seems to have only 
limited applicability to the problems at 
hand. 

Although he does not deny the rele- 
vance or usefulness of the “macroscopic” 
approaches of sociology and economics, 
Stagner’s framework is emphatically 
that of psychology—of individual psy- 
chology—and_ its principal structural 
members are the concepts of perception, 
motivation, frustration, and aggression. 
Although these concepts, as developed 
in recent research, do illuminate some 
small aspects of the problem, their over- 
all inadequacy for the purpose of con- 
sistent analysis is reflected by the extent 
to which reference to them is absent 
from the treatment of major areas of 
concern. 

The first six chapters develop the con- 
cepts of perception, motivation, and frus- 
tration and aggression, and the applica- 
tion of the psychological principles in 
these areas to management and union 
groups. Two succeeding chapters deal 
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with groups and group behavior (draw- 
ing upon group dynamics, sociometry, 
and industrial sociology), and the char- 


acteristics and identification of leader- - 


ship. With these materials as background, 
the balance of the volume takes up insti- 
tutions, management and union tactics, 
the accommodation process, the strike, 
cooperation, and industrial peace. A 
wealth of research is reported, but pre- 
cisely in these areas the individual psy- 
chology principles either do not enlighten 
very much or seem to require undue 
straining of the facts. For example, in 
the treatment of management “tactics,” 
it seems to stretch the point to analyze 
such procedures as job simplification, 
new machinery, time and motion study, 
employee testing, and so forth, as devices 
to afford management “ego gains,” surely 
an incidental benefit if it occurs at all. 

Although Stagner does not offer any 
prescriptions for its attainment, he seems 
to be, on the whole, optimistic about the 
possibilities for management-union coop- 
eration and accommodation and indus- 
trial peace, which “is not an Utopian 
dream.” All thinking men must agree 
with him that it can be achieved, how- 
ever, only if the leadership is intelligent, 
informed, and mature. Whether these are 
virtues needed only or primarily by man- 
agement leaders, as the author seems to 
imply, or perhaps by leaders on both 
sides of the table, and in government, is 
not yet clearly demonstrated. Further- 
more, it sometimes seems that the leader 
and his perceptions may not so much 
shape the situation as the situation will 
permit a rise to leadership of the indi- 
vidual whose attitudes and perceptions 
fit the requirements of the situation. 

I believe that Stagner’s book is an in- 
teresting addition to the literature and 
worth the reader’s time. 

WituraM G, Capes 
Inland Steel Company 


Fire Research, 1955. H. M. Stationery 
Office, London, 1956 (order from 
British Information Services, 20 
Rockefeller Plaza; New York 20). 57 
pp. Illus. $0.72. 


Since 1947, research on fire fighting 
and fire prevention in the United King- 
dom has been carried on jointly by the 
Department of Scientific and Industrial 
Research and a committee formed by 
the insurance societies. The annual re- 
ports of the Joint Fire Research Organi- 
zation provide a detailed and continu- 
ing record of the progress of this re- 
search. The most recent annual report, 
that for 1955, includes sections dealing 
with statistics of outbreaks of fires; fun- 
damenta! studies of the initiation and 
growth of fire; results of tests on various 
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fire-extinguishing agents; effect of fire on 
properties of concrete; structural as- 
pects of fires in buildings; special fire 
hazards—for example, flammability of 
fabrics; and tests of fire-fighting equip- 
ment. A new committee to advise on re- 
search into industrial fires and explo- 
sions was set up during the year under 
review. 

The National Academy of Sciences— 
National Research Council, acting on 
behalf of the Federal Civil Defense Ad- 
ministration, set up early in 1956 a Com- 
mittee on Fire Research anda Fire 
Research Conference. Close liaison is be- 
ing maintained between the British and 
the American organizations, and a paper 
on British fire research is to be read at 
the forthcoming Research Correlation 
Conference, organized by the academy. 


Behavior Theory and Conditioning. Ken- 
neth W. Spence. Yale University Press, 
New Haven, Conn., Geoffrey Cumber- 
lege, Oxford University Press, London, 
1956. vii + 262 pp. Illus. $4.50. 


Spence represents psychology for the 
first time in the Silliman lectures. For 
this reason he begins with an essay on 
historical and modern conceptions of 
psychology. He traces psychology’s strug- 
gle to become objective and defends the 
need for pure science research, even 
though it requires artificial and nonlife- 
like conditions of experimentation. 

The remaining: lectures represent a 
sample of psychology as science, the sub- 
ject matter “being that of laboratory 
learning and the method that of quanti- 
tative ordering of data in the context of 
theory. The background comes from the 
conditioning experiment made familiar 


‘ by Pavlov and the kind of theoretical 


construction associated with the name 
of Clark L. Hull. Although Hull left 
his mark on a great many psychologists 
and other behavioral scientists who 
passed through Yale before his death in 
1952, learning theorists look especially 
to Spence as the man to carry on where 
Hull left off. Those who were close to 
Hull and Spence know of their extensive 
correspondence about theory, and Hull 
in the prefaces to his major books re- 
ferred to Spence’s influence on his own 
theorizing. 

In these lectures Spence has struck out 
on his own, acknowledging his indebted- 
ness to Hull, but calling attention, too, 
to their differences. He has here brought 
to a head a number of suggestions that 
have appeared in his work during the 
past 20 years and has included much new 
analysis. The main differences in outlook 
between him and Hull are that Spence 
does not follow Hull’s postulate system 
and the formal hypothetico-deductive 


method, he does not see the need for spe- 
cifying a neurophysiological basis for in- 
tervening variables, and he does not 
commit himself on the mechanism of 
reinforcement. 

Although in all the lectures there is a 
closely related interaction between data 
and theory, those already familiar with 
Hull’s system will probably find Spence’s 
treatment of motivation, especially the K 
factor, both the most novel and the most 
fertile in suggesting new lines of data 
gathering. The K factor refers to in- 
centive motivation—how what happens 
in the goal-box affects what goes on in 
the next trial on the way to the goal. 
In rat learning, both the amount of the 
goal and the time spent in eating affect 
this subsequent behavior. According to 
Spence, the action is by way of motiva- 
tion (K being added to D, the drive 
factor) rather than by way of an increase 
in habit strength (H), or by way of a 
separate process entering into multi- 
plicative relationship with other factors. 
There are a number of implications sys- 
tematically followed out by Spence, 
tested by data from his laboratory. 

This is a major contribution, both to 
theory construction in psychology gen- 
erally, and to learning theory specifically. 
It should help scientists from other fields 
to understand what psychologists are try- 
ing to do, and it should help psycholo- 
gists to move forward toward the solution 
of their problems. 

Ernest R. Hitcarp 
Center for Advanced Study 
in the Behavioral Sciences 


The Chemistry of the Coordination 
Compounds. John C. Bailar, Jr., Ed. 
Reinhold, New York; Chapman & 
Hall, London, 1956. 834 pp. Illus. 
$18.50. 


This is a worthy addition io the long 
and distinguished Monograph Series of 
the American Chemical Society. Al- 
though its editors disclaim an attempt to 
cover the entire chemistry of coordina- 
tion compounds in a single volume, a 
remarkably broad and excellent survey 
of this huge subject has, nevertheless, 
been accomplished. When we reflect that 
most of the elements in the periodic 
table, barring only the rare gases and 
some of the alkali metals, are known to 
enter into complex compounds, the vast- 
ness of the undertaking will be appre- 
ciated. 

The first of the book’s 23 chapters 
(there are 25 contributing authors) out- 
lines the scope of coordination chemistry 
according to the donor properties of some 
of the more important ligand atoms: 
halogens, oxygen, sulfur, nitrogen, phos- 
phorus, arsenic, and carbon. Especially 
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welcome is the tabulation of the nomen- 
clature rules that have been adopted by 
the International Union of Pure and Ap- 
plied Chemistry. 

In succeeding chapters the power and 
brilliance of Werner’s theory are devel- 
oped. Once so controversial, it is now 
accepted in all important respects. 
Within its framework the inorganic (or 
is he organic?) chemist unravels the 
three-dimensional complexities of molec- 
ular structure with confidence. Deserv- 
edly, many of the monograph’s chapters 
are concerned with the details of the 
architecture of coordination compounds: 
isomerism in its many forms, chelation 
and heterocyclic rings, bridge structures, 
and coordination numbers. There is an- 
other approach than the structural one— 
fully as important—which takes the at- 
tention of chemists, however. It is a con- 
cern for a deeper understanding of the 
nature of the forces that bind atoms to- 
gether. The attempts to describe these 
interactions on electrostatic models are 
well presented,-and good qualitative de- 
scriptions of the atomic orbital and mo- 
lecular orbital theories of binding are 
given. A more detailed mathematical 
treatment of these approximations of 
quantum mechanics would have been 
welcome. 

For the most part, the emphasis has 
been laid on the conclusions that have 
been drawn from measurements, al- 
though one chapter is devoted to physical 
methods: spectroscopic, electrometric, 
magnetic, x-ray and electron diffraction, 
isotopic tracer, and transport studies. The 
over-all integration is excellent, espe- 
cially in view of the numerous contribu- 
tors; such overlap as does exist is com- 
mendable. The book fairly bristles with 
literature references, and the indexing 
appears ta be thorough. 

Norman H. NacuTRIEB 
Institute for the Study of Metals, 
University of Chicago 


Agricultural Ecology. Girolama Azzi. 
Constable, London, 1956 (order from 
Essential Books, Fair Lawn, N.J.). 424 
pp. Illus. $7.20. 


The relatively new science of agricul- 
tural ecology attempts to correlate the 
physical features of environment, soil, 
and climate, with the quantitative, quali- 
tative, and generative (characters of 
seed) development of agricultural plants. 
By this approach to a study of bio-en- 
vironmental relationships, the action of 
each factor on the plant is carefully stud- 
ied, and then the effect of each is meas- 
ured as a function of all the other factors. 
Therefore, it may be possible to obtain 
the same yield with quite distinct group- 
ings of factors, because it is possible for 
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the factors to combine in many different 
ways, with the most unexpected compen- 
sating effect as the result. The methods 
could also contribute to studies in other 
fields such as forestry and animal hus- 
bandry. 

Part I with 12 chapters deals with the 
concept of meteorologic equivalents and 
agricultural climatology (bio-atmos- 
pheric units) in relation to the growth 
and yield of crop and certain woody 
plants. An evaluation of the atmospheric 
environment is attained by determining 
the meteorologic equivalents for each 
plant, which make it possible to represent 
and summarize climate by the frequen- 
cies of normal and abnormal situations 
that result from an excess or deficiency 
of rainfall and temperature. Considera- 
tion is also given to certain factors such 
as diseases and photoperiodism. Isophane 
charts are given for sowing and harvest- 
ing of wheat throughout the world. The 
equivalents are determined for each of 
the subperiods of vegetative develop- 
ment, which in the case of chestnut are 
(i) leafing, (ii) flowering, (iii) fruit 
formation, (iv) maturity, and (v) dor- 
mancy. Equivalents are given for a num- 
ber of crop and woody plants. An inte- 
gration of the equivalents with an evalu- 
ation of losses through excess or defi- 
ciency will yield a “climatic formula” 
that summarizes positive and negative 
atmospheric values in the various zones 
for each single crop. 

Part II with two chapters presents the 
method used for determining the rela- 
tionship between the positive and nega- 
tive values of soils in relation to growth 
of various crop plants. The study of 
soils is characterized by (i) the deter- 
mination of soil-units, (ii) the concep- 
tion of the repeated series of soils, and 
(iii) climate-soil units or the synthesis 
of the physical environment. Some of the 
soil characteristics used in the evaluation 
of the effects of soil on yields are chemi- 
cal capacity, water balance, and worka- 
bility. The climate-soil units offer a meas- 
ured representation of the physical en- 
vironment that is indispensable to the 
agronomist, economist, and geneticist. 

Part III with nine chapters is largely 
a discussion of the quantitative, qualita- 
tive, and generative yield of cultivated 
plants. Of particular interest is the sys- 
tem of velocity-mass-structure. Small 
velocity with great expansion of mass is 
related to productivity, while great vel- 
ocity with small mass is correlated with 
hardiness. With rust, for example, a 
higher degree of resistance may even be 
encountered with a small velocity of de- 
velopment. 

Part IV with four chapters deals with 
a general discussion on factorial combi- 
nations, geographic trials with corn, and 
analysis of the components of yield. 

This well-organized book includes 





numerous tables, figures, and charts as 
well as a glossary and an extensive bibli- 
ography. Agricultural Ecology should in- 
terest all teachers and scientists in agri- 
culture, forestry, and animal husbandry. 

L. W. R. Jackson 
University of Georgia 


New Books 


The Image of the Heart. And the prin- 
ciple of synergy in the human mind. Daniel 
E. Schneider. International Universities 
Press, New York, 1956. 267 pp. $6. 

A Space Traveler’s Guide to Mars. 1. M. 
Levitt. Holt, New York, 1956. 175 pp. 
$3.95. 

They've Got Your Number. Robert 
Wernick. Norton, New York, 1956. 124 
pp. $2.95. ; 

Handbuch der Physik. Band XXI, Gas 
Discharges 1. S. Flugge, Ed. Springer, 
Berlin, 1956. 683 pp. DM. 105.50. 

Photoconductivity Conference. Held at 
Atlantic City, 4-6 Nov. 1954. Sponsored 
by the University of Pennsylvania, Radio 
Corporation of America, and Office of 
Naval Research. R. G. Breckenridge, 
Chairman, Editorial Committee. Wiley, 
New York; Chapman & Hall, London, 
1956. 653 pp. $13.50. 

Topics in Number Theory. vols. 1 and 
2. William J. LeVeque. Addison-Wesley, 
Reading, Mass., 1956. vol. 1, 198 pp., 
$5.50; vol. 2, 270 pp., $6.50. 

Arctic Frontiers. United States explora; 
tions in the far North. John E. Caswell. 
University of Oklahoma Press, Norman, 
1956. 232 pp. $3.75. 

Fundamental Concepts of Higher Al- 
gebra. A. Adrian Albert. University of 
Chicago Press, Chicago, 1956. 165 pp. 
$6.50. 

Geology of the Delaware Valley. Horace 
G. Richards. Mineralogical Society of 
Pennsylvania, Philadelphia, 1956. 106 pp. 
$2.50. 

Education in the U.S.A. A comparative 
study. W. Kenneth Richmond. Philosophi- 
cal Library, New York, 1956. 227 pp. 
$4.50. 

Astronomical Optics and Related Sub- 
jects, Proceedings of a Symposium. Zde- 
nek Kopal. North-Holland, Amsterdam; 
Interscience, New York, 1956. 428 pp. 
$12.50. 

Applied Metallurgy for Engineers. Mal- 
colm S. Burton. McGraw-Hill, New York, 
1956. 407 pp. $7.50. 

Challenge of the Andes. The conquest 
of Mount Huantsan. C. G. Egeler and T. 
De Booy. Translated by W. E. James. Mc- 
Kay, New York, 1956. 203 pp. $4.50. 

Diseases of Field Crops. James G. Dick- 
son. McGraw-Hill, New York, ed. 2, 
1956. 517 pp. $8.50. 

The Intellectual Life of Colonial New 
England. Samuel Eliot Morison. New 
York University Press, New York, 1956. 
288 pp. $4.95. 

On Freedom and Free Enterprise. Es- 
says in honor of Ludwig von Mises. Pre- 
sented on the occasion of the fiftieth an- 
niversary. of his doctorate, 20 February 
1956. ‘Mary Sennholz, Ed. Van Nostrand, 
Princeton, N.J., 1956. 333 pp. $3.50. 
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Chromium. vol. II, Metallurgy of 
Chromium and Its Alloys. American 
Chemical Society Monogr. Ser. Marvin J. 


Udy. Reinhold, New York; Chapman & 


Hall, London, 1956. 402 pp. $11. 

J. C. Poggendorff Biographisch-Litera- 
risches Handworterbuch der Exakten Nat- 
urwissenschaften. Band VIIa, Teil I, 
A-E; 2 parts (pp. 257-384 and pp. 385- 
547). Akademie, Berlin, 1956. DM. 16 
and DM. 22.50. 

The Stress of Life. Hans Selye. Mc- 
Graw-Hill, New York, 1956. 324 pp. 
$5.95. 

Rayleigh’s Principles and its Applica- 
tions to Engineering. The theory and 
practice of the energy method for the 
approximate determination of critical 
loads and speeds. G. Temple and W. G. 
Bickley. Dover, New York, 1956 (un- 
abridged and unaltered republication of 
ed. 1). Paper, $1.50. 

A Popular History of Music. Carter 
Harman. Dell, New York, 1956. 352 pp. 
Paper, $0.50. 

Numerical Integration of Differential 
Equations. Albert A. Bennett, William E. 
Milne, Harry Bateman. Dover, New rk, 
1956 [unabridged unaltered republication 
of the report (Bull. 92) of the Committee 
of the Division of Physical Sciences of 
the National Research Council]. Paper, 
$1.35. 

Lectures on the Icosahedron and the 
Solution of Equations of the Fifth De- 
gree. Felix Klein. Translated by George 
G. Morrice. Dover, New York, ed. 2 and 
rev. ed., 1956. 289 pp. Paper, $1.85. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Building Research in Canada, a Prog- 
ress Report of the Division of Building 
Research, National Research Council. vol. 
2, No. 3. National Research Council 
Ottawa, Canada, 1956. 30 pp. $1 for 4 
issues. 

How to Collect and Preserve Insects. 
Circ. 39. H. H. Ross. Natural History Sur- 
vey Div., Urbana, IIl., 1956. 59 pp. 

Laboratory Manual of Physical Chem- 
istry. H. D. Crockford and J. W. Nowell. 
Wiley, New York; Chapman & Hall, Lon- 
don, 1956. 184 pp. $3.75. 

The Dissection of the Cat (and com- 
parisons with man). A laboratory manual 
of Felis domestica. Bruce M. Harrison. 
Mosby, St. Louis, ed. 3, 1956. 217 pp. 
$3.50. 

Forest and Range Influences Publica- 
tions, 1905-1955. Personnel of the Forest 
Service. U.S. Department of Agriculture, 
Washington, 1956. 78 pp. 

Research Is People. A discussion of the 
recruitment, motivation, recognition, rat- 
ing, and evaluation of research personnel. 
Industrial Research Institute, New York 
17, 1956. 69 pp. 

Variation, Relationships and Evolution 
in the Pachycephala Pectoralis Superspe- 
cies (Aves, Muscicapidae). Bull., Zool- 
ogy, vol. 4, No. 4. Ian C. J. Galbraith. 
British Museum (Natural History), Lon- 
don, 1956. 92 pp. £1. 4s. 
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Progress Report on Atomic Energy Re- 
search. Hearings before the Subcommittee 
on Research and Development of the 
Joint Committee on Atomic Energy, Con- 
gress of the United States, Eighty-Fourth 
Congress, second session, on Progress Re- 
port on Atomic Energy Research in Medi- 
cine, Biology, Agriculture and Food Pres- 
ervation. 4-8 June 1956. Joint Committee 
for Atomic Energy, Washington, 1956. 
375 pp. 

Scientific Research at the Natural His- 
tory Museum. British Museum (Natural 
History), London, 1956. 46 pp. 2s. 6d. 

A Laboratory Guide in Virology. Charles 
H. Cunningham. 145 pp. $3. General Biol- 
ogy Manual. part 1. Otto E. Kugler and 
John F. Glawe. 103 pp. $2.25. Burgess, 
Minneapolis, 1956. 

Words for Work. Haadbook of trade 
terms for a tutoring program for new 
Americans. §. Norman Feingold, Ed. Jew- 
ish Vocational Service, Boston, rev. ed., 
1956. 140 pp. $1. 

Globes and Spherical Maps. Science 
Bull. No. 4. Louis H. Powell. Science Mu- 
seum of the St. Paul Institute, St. Paul, 
Minn., 1956. 16 pp. 

Teaching about the United Nations in 
United States Educational Institutions 
January 1, 1952, to December 31, 1955. 
A report by the United States of America 
under ECOSOC Resolution 446. Bull., 
1956, No. 8. Fredrika M. Tandler. 40 pp. 
$0.25. Statistics of Land-Grant Colleges 
and Universities, Year Ended June 30, 
1955. Bull., 1956, No. 10. Neva A. Carl- 
son. 83 pp. $0.35. U.S. Office of Educa- 
tion, Washington, 1956 (order from Supt. 
of Documents, GPO, Washington 25.) 

Aviation Cartography. A historico-bib- 
liographic study of aeronautical charts. 
Walter W. Ristow. Map Div., Library of 
Congress, Washington 25, 1956 (order 
from Card Div., Library of Congress, 
Washington 25). 114 pp. $0.85. 

Placentation of the Pigmy Treeshrew 
Tupaia Minor. Fieldiana: Zoology, vol. 
35, No. 4. Waldemar Meister and D. 
Dwight Davis. 12 pp. $0.60; A New Ple- 


. thodontid Salamander from Nuevo Leon, 


Mexico. vol. 39, No. 3. George B. Rabb. 
10 pp. $0.20. Chicago Natural History 
Museum, Chicago, 1956. 

Slopes of the Sea Surface Deduced from 
Photographs of Sun Glitter. Bull. of the 
Scripps Institution of Oceanography, vol. 
6, No. 9. Charles Cox and Walter Munk. 
University of California Press, Berkeley, 
1956. 88 pp. $1.75. 

Parking and Buying Habits of a Store’s 
Customers. Supplement to Spec. Rept. 11, 
Parking as a Factor in Business. Highway 
Research Board Spec. Rept. 11-C. 18 pp. 
$0.60. Parking and Its Relationships to 
Business. Summary report of project. 
Highway Research Board Spec. Rept. 
11-D. 16 pp. $0.60. National Academy 
of Sciences—National Research Council, 
Washington 25, 1956. 

Symposium on Impact Testing. Pre- 
sented at the 58th annual meeting, 
American Society for Testing Materials, 
Atlantic City, N.J., 27 June 1955. ASTM 
Special Tech. Publ. No. 176. American 
Society of Testing Materials, Philadel- 
phia, 1956. 170 pp. $3.50; members, 
$2.65. 


Development, Growth, and State of the 
Atomic Energy Industry. Hearings before 
the Joint Committee on Atomic Energy, 
Congress of the United States, 84th Con- 
gress, 2nd Session, pt. 2. Comments on 
Report of the Panel on the Impact of the 
Peaceful Uses of Atomic Energy. 271 pp. 
Authorizing Legislation. Hearings before 
the Sub-Committee on Legislation of the 
Joint Committee on Atomic Energy, Con- 
gress of the United States, 84th Congress, 
2nd Session. 36 pp. Joint Committee on 
Atomic Energy, Washington, 1956 (order 
from Supt. of Documents, GPO, Wash- 
ington 25). 

State School Plant Services. Misc. No. 
26. N. E. Viles and Ray L. Hamon. U.S. 
Office of Education, Washington, 1956 
(order from Supt. of Documents, GPO, 
Washington 25). 78 pp. $0.55. 

Random Functions: a Laplacian Ran- 
dom Function Depending on a Point of 
Hilbert Space. University of California 
Publ. in Statistics, vol. 2, No. 10. Paul 
Levy. University of California Press, 
Berkeley, 1956. 12 pp. $0.50. 

An Ethno-Atlas. A student’s manual of 
tribal, linguistic, and racial groupings. 
Robert F. Spencer. Brown, Dubuque, 
Iowa, 1956. 42 pp. $1.50. 

Mineral Research Development Cor- 
poration of India, Second Annual Report 
and Statement of Accounts. For the 
period ending 31 March 1956. National 
Research Development Corporation of 
India, New Delhi, 1956. 15 pp. 

Atomic Energy in Canada. Includes 
section on the “ABC’s” of atomic energy. 
Clyde C. Kennedy. Atomic Energy of 
Canada Limited, Chalk River, Ontario, 
1956. 96 pp. $1.00. 

A Revision of the Bruelia (Mallo- 
phaga) Species Infesting the Corvidae. 
pt. I. Bull., Entomology, vol. 4, No. 8. M. 
Antiqur Rahman Ansari. British Museum 
(Natural History), London, 1956. 38 pp. 
10s. 

The Design and Conduct of Human 
Engineering Studies. Alphonse Chapanis. 
San Diego State College Foundation, San 
Diego, Calif., 1956. 73 pp. $2. 

Expert Committee on Insecticides, 
Sixth Report. WHO Tech. Rept. Ser. No. 
110. 88 pp. $0.60. Toxic Hazards of Pesti- 
cides to Man. WHO Tech. Rept. Ser. No. 
114. 51 pp. $0.60. World Health Organi- 
zation, Geneva, 1956. 

Emended Description and Assignment 
to the New Genus Ronalea of the Ido- 
theid Isopod Erichsonella Pseudoculata 
Boone. Proceedings of the U.S. National 
Museum, vol. 106, No. 3371. Robert J. 
Menzies and Thomas E. Bowman. 5 pp. 
Observations on the Amphipod Genus 
Parhyale. Proceedings, vol. 106, No. 3372. 
Clarence R. Shoemaker. 14 pp. Smith- 
sonian Institution, Washington 25, 1956. 

The Miripinnati, a New Order of 
Teleost Fishes. DANA Report No. 42, 
1956. E. Bertelsen and N. B. Marshall. 
Carlsberg Foundation, Copenhagen, Den- 
mark, 1956. 33 pp. Kr. 10. 

The Culture and Acculturation of the 
Delaware Indians. Anthropological Pa- 
pers, Museum of Anthropology, Univer- 
sity of Michigan No. 10. William W. 
Newcomb, Jr. University of Michigan, 
Ann Arbor, 1956. 141 pp. $2. 
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Meetings 


AIBS Connecticut Meetings 


The 1956 annual meeting of biolog- 
ical societies, sponsored by the Amer- 
ican Institute of Biological Sciences, 
was held at the University of Connecti- 
cut, 26-30 Aug., as part of the 75th an- 
niversary celebrations of the university. 
In attendance were 3500 members of 
the following 23 societies: American 
Bryological Society, American Fern So- 
ciety, American Microscopical Society, 
American Society for Horticultural Sci- 
ence, American Society of Human Ge- 
netics, American Society of Limnology 
and Oceanography, American Society 
of Naturalists, American Society of Para- 
sitologists, American Society of Plant 
Taxonomists, American Society of Zool- 
ogists, Biometric Society (ENAR), Bo- 
tanical ‘Society of America, Ecological 
Society of America, Genetics Society of 
America, Mycological Society of Amer- 
ica, National Association of Biology 
Teachers, Nature Conservancy, Phyco- 
logical Society of America, Society for 
Industrial Microbiology, Society of Gen- 
eral Physiologists, Society of Protozo- 
ologists, and Society of Systematic 
Zoology. 

The Botanical Society of America 
celebrated its 50th anniversary with a 
golden jubilee symposium, 
and outstanding achievements in vari- 
ous fields of botany the past fifty years.” 
At an anniversary dinner for all bota- 
nists, golden jubilee awards for meritori- 
ous achievement in the field of botany 
were presented to 50 outstanding bota- 
nists. A special volume of The American 
Journal of Botany will be published soon 
as part of the anniversary program. The 
Mycological Society of America cele- 
brated its 25th anniversary with special 
symposia and a dinner. 

As is customary, field trips preceded 
and followed the sessions on the Storrs 
campus. This year 125 members of 
seven societies took part in group trips 
in New Hampshire and Connecticut for 
3 days prior to the meeting. 

The general AIBS meeting for all 
biologists, held 27 Aug., featured a talk 
by Byron T, Shaw, administrator, Agri- 
cultural Research Service, USDA. Shaw 
discussed the tremendous advances 
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“Progress 


and Societies 


made in agriculture through biological 
research and pointed to the many prob- 
lems that remain to be solved in supply- 
ing the world population with adequate 
food, clothing, and shelter. 

The AIBS also sponsored a special 
symposium, “Education and the future 
of biology,” at which three speakers, 
John A. Behnke, Oswald Tippo, and 
Howard M. Phillips, told a record audi- 
ence of the varied ways in which state, 
federal, and national organizations are 
attempting to meet the scientific man- 
power shortage, science teacher short- 
age, and staggering student influx. The 
particular attempts being made in biol- 
ogy were outlined, and the cooperation 
of all biologists was sought in some form 
in programs that have been initiated. 

Many radiation biologists were pres- 
ent at Storrs, since several societies ar- 
ranged symposia on some aspect of 
atomic radiation. The American Society 
for Horticultural Science’s “The appli- 
cation of atomic energy to problems in 
agriculture” brought before a_ large 
audience, as one of the speakers, Rueben 
Pomerantz, of the U.S. Quartermaster 
Corps, Chicago, who told of advances 
in the use of radiation in food preserva- 
tion. Pomerantz pointed out that since 
there is only a minute rise in tempera- 
ture in the sterilized product during the 
short exposure time, the method is now 
referred to as “cold sterilization.” Ap- 
parently the microorganisms causing 
food deterioration either are killed by 
the nuclear bombardment or are ren- 
dered incapable of reproduction. So far, 
cathode rays, x-rays, and gamma radia- 
tions are the only types that appear to 
be useful in the food industry. Some 
foods “sterilize” with smaller amounts 
of radiation than others. The process 
has been found suitable for meats, vege- 
tables, fowl, fish and sea food, bakery 
products, and milk as well as for delay- 
ing the sprouting of tubers, destroying 
food-borne helminths, such as Trichi- 
nella, and deinfesting cereals, grains, 
and spices of insects. Among the current 
problems of the process are the subtle 
biochemical changes induced in the 
radiated foods, in some cases, in the 
alteration of color, odor, flavor, or tex- 
ture. 





A symposium on “Radiation ecology,” 
sponsored by the Ecological Society of 
America, had. speakers who discussed 
the problems of radioactive waste dis- 
posal and the ecological, food-chain 
hazards of fallout. Soil and ocean dis- 
posal of atomic waste from power re- 
actors poses many problems that only 
concentrated, newly designed research 
will be able to answer. E.° P. Odum, 
R. J. Morton, S. -Auefbach,“V. T. 
Bowen, and J. Wolfe undertook to dis- 
cuss various aspects of these questions. 

In the second half of the symposium, 
the bioaccumulation of radioisotopes re- 
ceived attention. Radioiodine released 
to the atmosphere and subsequently de- 
posited on vegetation is concentrated to 
varying degrees in the thyroid glands of 
animals, J. J. Davis, R. F. Foster, W. C. 
Hanson, and R. L. Browning explained 
that radiophosphorus released to the 
Columbia River from the Hanford plant 
(at considerably less than dangerous 
levels) is transmitted through aquatic 
food chains to several types of water- 
fowl. Maximum amounts of this isotope 
are found in those birds which feed pre- 
dominantly upon aquatic insects. Con- 
centrations of P3? up to 1.5 million times 
that of river water have been found in 
egg yolk of nesting waterfowl. Environ- 
mental contaminants such as radiostron- 
tium are doubtless more dangerous, since 
they have a long half-life and concen- 
trate in bones. H. Boroughs, S. J. 
Townsley, and R. W. Hiatt (University 
of Hawaii) discussed research on the 
radiostrontium uptake of ocean fish. 
They have found that pelagic fish, such 
as tuna, excrete radiostrontium rapidly, 
but that more sluggish fish retain the ele- 
ment for longer periods. Radiotritium 
was found to be excreted even more rap- 
idly than strontium; what remains is 
found in the viscera and muscles. Both 
isotopes are produced by bomb detona- 
tions and from nuclear power plant 
wastes. ! 

R. G. Lindberg and K. H. Larson 
reported on the biological fate and per- 
sistence of radioactive debris from fall- 
out. Their data, collected from the 
continental test sites, demonstrated that 
radioactive fallout contamination is de- 
creasingly persistent in any one undis- 
turbed environment over a period of 
years; that some fraction of the total 
radioactive contamination for any one 
fallout pattern is metabolized by plants 
and animals; that while the external ra- 
diation dose to native rodents tends to 
decrease with distance from Ground 
Zero, the chronic internal radiation dose 
resulting from the accumulation of radio- 
strontium tends to be the same or in- 
crease with distance up to 400 miles 
from Ground Zero. The maximum val- 
ues observed were within 200 miles 
from Ground Zero. 
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The American Society of Naturalists 
held a symposium on “Biological chro- 
nometry,” during which five scientists 
discussed various aspects of the presence 
of built-in “clocks” in animals, particu- 
larly seashore species. It appears that 
these internal “clocks” are set to the 
rhythmic patterns of the tide or of the 
moon. The time-keeping persists even 
when the animals are kept in complete 
darkness in the laboratory. 

During sessions of the American Soci- 
ety of Plant Physiologists, the new group 
of growth substances known as gibberel- 
I'ns were explained by B. O. Phinney, F. 
H. Stodola, and S. H. Wittwer, among 
others. Phinney ( University of California) 
told of a certain strain of corn, that owing 
to a single géné mutation, grew only to a 
height of 1 to 2 feet. Upon treatment 
with gibberellins, these plants shot up to 
a normal 8 feet. None of the previously 
known plant growth regulators, such as 
indoleacetic acid, had any such growth- 
promoting ability for these dwarfs. This 
is one of the first cases in higher plants 
of the reversal of a gene mutation by the 
application of a chemical substance. 

Another growth phenomenon was dis- 
cussed by F. C.. Steward and E. M. 
Shantz (Cornell University). Coconut 
milk—and other liquid endosperms— 
has been found to contain substances 
other than the normal nutrients and 
vitamins needed for cell growth. When 
it was fed to mature plant cells, coconut 
milk stimulated abnormal rates of 
growth similar to tumorous growth. In 
the immature horse chestnut liquid, four 
active substances have been found. The 
presence of any of the four in a concen- 
tration as low as | part per million stim- 
ulates rapid growth in mature cells. None 
of the substances so far identified appear 
to be identical with any known plant 
hormone. 

The American Society of Zoologists 
made a distinct contribution to the con- 
vention through a two-session sympo- 
sium, “Some recent advances in inverte- 
brate zoology,” which was especially 
designed to bring to teachers the most 
up-to-date research results in zoology. 
A distinguished panel of speakers took 
part in this program: J. H. Welsh, C. L. 
Prosser, A. C. Hodson, T. Von Brand, 
W. T. Edmondson, L. H. Hyman, D. L. 
Nanney, P. S. Crowell, R. L. Watterson, 
and B. Scharrer. 

In a Botanical Society of America 
symposium, “The beginnings of the 
plant world,” E. S. Barghoorn (Har- 
vard University) told of the biochem- 
ical studies of rock formations near 
Lake Superior that have revealed the 
oldest structurally preserved organ- 
isms yet discovered. Found by S. A. 
Tyler and investigated by Tyler and 
Barghoorn, the one deposit is graphitic 
anthracite interbedded in block shale of 
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the Michigamme formation in the Iron 
River district of northern Michigan. The 
other is a dense black chert found in 
the Gunflint Iron formation on the 
northern shore of Lake Superior in On- 
tario. The organisms consist of un- 
branched filaments’ structurally resem- 
bling colonies of blue-green algae and 
aquatic fungi. Studies oi the black chert 
have indicated the presence -of eight 
amino acids and pigmented organic 
compounds resembling humic acids. The 
age of the deposits, determined by P. 
Hurley (Massachusetts Institute of Tech- 
nology) indicate 1300 million years for 
the Michigan coal deposits and nearly 
2000 million years for the Gunflint 
cherts. 

E. L. Little, Jr. (U.S. Forest Service) 
reported on the use of helicopters for 
botanical field work in the tropics. This 
new tool not only supplies rapid trans- 
portation to inaccessible areas and makes 
extensive surveys possible but, because of 
its hoverability at low altitudes, makes 
the identification of vegetation or indi- 
vidual plant species from the air pos- 
sible. 

A mixture of two nitrofuran drugs 
(nitrofurazone and furazolidone) has 
been found not only to protect broilers 
against coccidiosis ‘and mixed secondary 
infections but to increase their weight on 
less feed. P. D. Harwood (Hess & Clark) 
reported on this research and pointed 
out that, with 2 billion broilers raised 
annually in the United States, this dis- 
covery represents a considerable eco- 
nomic saving. 

Methods of predicting wave and surf 
conditions were developed during World 
War II and utilized in landing operations 
in Normandy. Rhode Island has made 
use of these methods since 1954 to fore- 
cast conditions on the recreational ocean 
beaches of the state. With such advance 
forecasts, lifeguards can be distributed 
more advantageously, the general pub- 
lic can make better travel plans, and 
at hurricane times adequate precautions 
can be taken to preserve buildings, boats, 
and shoreline equipment. The accuracy 
of prediction has been within 0.6 feet 80 
per cent of the time for breaker heights 
during normal day-to-day conditions. 

S. Shapiro (Corps of Engineers Re- 
search and Development Laboratories) 
reported to the Society for Industrial 
Microbiology on a new chemical water 
repellent that can be added to surfaces 
already treated with antifungicidal 
agents. The combination was found to 
extend the life of sandbags considerably 
beyond that of untreated or only fungi- 
cide-treated ones. In 6 war years (1941- 
45, 1950-52) the Armed Forces of the 
U.S. bought approximately 567 million 
sandbags at an estimated cost of $113 
million. This new process should cut 
considerably into this expenditure. 


The presence of living algae in the 
air could become a public health hazard 
if they are allowed to accumulate radio- 
active wastes from contaminated areas, 
reported M. B. Morrow and G. H. Meyer 
(University of Texas). Only rarely be- 
fore, have living algae been recovered, 
but samples have now been cultured. 
Clinically reported as a sensitizing agent, 
algae may play the role of an aero- 
allergen (such as pollen) as well. 

Evidence was presented by A. D. Has- 
ler, W. J. Wisby, and R. A. Parker ( Uni- 
versity of Wisconsin) to show that black 
bass and many other fish do not move 
around a lake in random fashion but 
have definite homing habits. Many fish 
species are territorial—that is, they pick 
a breeding site*and defend it fiercely. 
Once the site is picked, they show an in- 
tense urge to return to it. Both the sun 
(and moon) and bottom landmarks seem 
to help in orientation to the home site, 
but they may not be the only guideposts. 
Two-thirds of all fish released experimen- 
tally away from home territory returned 
home. Those that did not Were ‘assumed 
to be bachelors or “dawdlets:” The 
speakers stated that “statistical estimates 
of fish populations based on the assump- 
tion that fish are randomly dispersed 
must be modified to correct the formulas 
and design techniques for true esti- 
mates.” 

Orr E. Reynolds (director of the bio- 
logical sciences division, Office of Naval 
Research) became the center of consid- 
erable attention at the Storrs meetings 
with a successful hand graft of embry- 
onic cow skin. The search for suitable 
skin for grafting in cases of extensive, 
deep burns has been a subject of consid- 
erable search and research. Reynolds is 
one of three human “guinea pigs” on 
whom the grafting of cow skin “has been 
successful. The skin must be transferred 
before the hair follicles form. 

Neurotic tendencies among ‘children 
are influenced more by - environment 
than by heredity, according to R. B. 
Cattell (University of Illinois). For the 
first time in psychological research, the 
Illinois research group headed by Cattell 
measured the personalities of “normal” 
children with objective tests. Another 
“first” of this team was a new method of 
separating the hereditary traits of indi- 
viduals from those due to environment. 
Called a “multiple-variance analysis,” 
the method has been used only in live- 
stock research before. Environmental in- 
fluences, such as family and _ school, 
tended to raise below-average hereditary 
traits, while they tended to lower above- 
average characteristics. Cattell empha- 
sized that this may be true only for the 
American culture. 

F. C. Fraser (McGill University) dis- 
cussed before members of the American 
Society of Human Genetics, the basic 


1037 








problems in counseling in cases of hare- 
lip and/or cleft palate. Prediction about 
the risk of a subsequent child being af- 
fected is the usual problem, and, unfor- 
tunately, this cannot be given on the basis 
of Mendelian theory, since the familial 
distributions of these defects do not fit 
any simple genetic pattern. In experi- 
mental studies with mice, Fraser found 
the condition dependent, in some cases, 
on environmenal factors such as corti- 
sone level and amniotic fluid pressure. 
He believes that there are several etio- 
logically different types of cleft palate 
and that it would be most misleading to 
try to fit all cases into one genetic pat- 
tern. 

Some reptiles traditionally labeled 
“cold-blooded” have warmer blood than 
human beings, Charles M. Bogert (Amer- 
ican Museum of Natural History) told 
the biologists. Unlike birds and mam- 
mals, who waste energy converting it 
into internal heat, reptiles obtain their 
necessary body warmth directly from 
the sun. In doing so, they maintain body 
temperatures that fluctuate little more 
than that of human beings. Bogert said 
that it is doubtful that birds or mammals 
could have evolved from reptiles if some 
means of controlling body temperatures 
in reptiles had not arisen. 

A greenhouse for every gardener may 
not be an idle dream. R. H. Wallace and 
J. S. Koths (University of Connecticut) 
believe that small plastic greenhouses, 
costing approximately $50, will be avail- 
able in the near future. In their latest 
experiments the plastic film, oriented 
styrene acrylonitile, showed good weath- 
ering qualities and high transmisson of 
light, including ultraviolet. Necessary 
qualities are adequate stability against 
weather, including mechanical stability 
against temperature and moisture varia- 
tions, and sufficient strength to with- 
stand wind or hail. The “perfect” plastic 
should not darken or collect dirt, which 
will lower its light-transmission quali- 
ties. Several new plastics are being 
tested now under identical conditions 
on the Connecticut campus. 

The 1957 meeting of biological socie- 
ties, sponsored by AIBS, will be at Stan- 
ford University, 25 to 29 Aug. 

ILEEN STEWART 
American Institute of Biological 
Sciences, Washington, D.C. 


Atomic Trade Fair 


The 1956 trade fair of the atomic in- 
dustry provided engineers and research 
workers with a comprehensive display of 
instruments and materials for use in the 
nuclear sciences. Sponsored by the 
Atomic Industrial Forum, Inc., a non- 
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profit trade association composed of 
more than 500 companies and institu- 
tions active in some phase of atomic 
energy work, the fair was held at Navy 
Pier in Chicago, IIl., 25-27 Sept. More 


than 120 companies displayed their 
products. This figure represents a sub- 
stantial increase over the number of ex- 
hibitors in last year’s fair, which is evi- 
dence that industry is beginning to rec- 
ognize the tremendous economic possi- 
bilities in peacetime applications of 
atomic energy. Significant, too, is the 
substantial progress the industry has 
made in the 2 years since Congress 
modified the Atomic Energy Act to al- 
low industrial firms to join in the effort 
to harness nuclear reactors to the eco- 
nomic production of power. The at- 
tempt to build nuclear power plants 
represented the dominant theme in most 
of the exhibits. 

The story was summed up by Leeds 
and Northrup in their simulation of a 
nuclear power plant. On a large display 
board some 20 feet across, a working 
model of a simulated reactor and steam- 
turbine generator was mounted. Directly 
below the display board was an actual 
set of instruments and recorders that 
would be used to control such a plant. 
While a moderator described the various 
steps involved in bringing the reactor to 
the critical stage, and the subsequent 
production of electricity from the heat 
generated, an operator at a control con- 
sole set the various components in mo- 
tion. The control rods in the reactor 
moved in and out, controlling the chain 
reaction and thus controlling the elec- 
tric output. By means of a series of 
lights, the heat-transfer fluid could be 
followed from the reactor into the steam 
generator. The entire demonstration 
lasted about 12 minutes, and it served 
to point out the problems encountered 
in the design of such a plant. 

Since the loosening of controls by the 
Government, many new firms have en- 
tered the field of producing and design- 
ing nuclear reactors. Some of these firms 
had already had experience in building 
units for the U.S. Atomic Energy Com- 
mission, The newer ones, however, have 
acquired their knowledge by hiring en- 
tire staffs of nuclear scientists and engi- 
neers. The models of reactors shown at 
the fair covered the entire range of the 
five basic types now proposed. Many of 
these have already been built and are 
now operating, while others have been 
contracted for and are presently under 
construction. Westinghouse displayed a 
model of the first industry-owned test 
reactor designed primarily for study of 
atomic fuels and materials. In addition, 
they also showed a mock-up of a large 
homogeneous reactor power plant. 

Aero-Jet General Corporation dis- 





played a model of the first mass-pro- 
duced research reactor. The unit can be 
used for training personnel in the use of 
reactors as well as for research projects. 
Atomics International Division of North 
American Aviation displayed models of 
both power and research reactors that 
they are building, and some that they 
have already finished. Featured in the 
Babcock and Wilcox display was an ani- 
mated model of the company’s pressur- 
ized water reactor and various samples 
of dual elements. Swimming-pool-type 
reactors were shown in model form by 
both A.M.F. Atomics and the Foster- 
Wheeler Corporation. 

Two companies have designed reac- 
tors specifically for medical research. 
Atomics International are already build- 
ing one of their medical research reactors 
at the Medical Center of the University 
of California at Los Angeles. Nuclear 
Development Associates have developed 
a medical-type research reactor pat- 
terned after the requirements for such 
an installation presented to the Joint 
Congressional Committee on Atomic 
Energy by L. E. Farr, chairman of the 
medical department of Brookhaven Na- 
tional Laboratory. 

‘The high energy encountered in deal- 
ing with atomic energy has prompted 
the search for new materials that will 
withstand the destructive power of in- 
tense heat and atomic radiation. Several 
firms have directed their efforts to this 
area of research. Allied Resinous Prod- 
ucts have investigated the use of Boro- 
nol- and Resinol-polyethylene in atomic 
installations. These materials can be 
used to make sheets, rods, blocks, and 
other shapes. The use of beryllium as a 
neutron-reflecting material is also exten- 
sive in the industry. The Beryllium Cor- 
poration’s exhibit was designed to dem- 
onstrate the latest advances in the shap- 
ing of beryllium. At Callery Chemical 
Company’s display, visitors were given 
extensive information on sodium-potas- 
sium alloys used as heat-transfer liquids 
in some types of reactors. 

Information on uranium and thorium, 
the two primary fuel elements. used in 
reactors, was available from several 
firms. Michigan Chemical Company and 
Lindsay Chemical Company passed out 
information concerning their entire line 
of rare-earth chemicals. Mallinckrodt 
Chemical showed how uranium dioxide 
is produced from uranium hexofluoride. 

The hazards associated with the han- 
dling of high-level radioactivity have re- 
sulted in the development of an entire 
industry devoted to the protection of 
nuclear scientists and engineers. Equip- 
ment of this type takes two forms, in- 
struments to detect levels of radioac- 
tivity and devices that shield personnel. 

Several companies—Jordan Electron- 
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ics, Chatham Electronics, Atomic Re- 
search Corporation, and Technical 
Associates—displayed radiation survey 
meters. Baird Associates, Victoreen In- 
strument Company, Detectolab, and 
Anton Electronics also displayed coun- 
ters.and scalers for quantitative meas- 
urement of radioactivity. In addition, 
Anton Electronics presented a new mo- 
bile radiological laboratory for monitor- 
ing radiation in large areas. 

Probably one of the most useful pieces 
of equipment to the nuclear scientist is 
the master-slave manipulator. This in- 
strument allows an operator to work 
with dangerous materials from a safe 
position without touching the materials 
under observation. In effect, it supplies 
him with a remote pair of hands that 
respond simultaneously to his own hand 
movements. In the past, three com- 
panies, Central Research Laboratories, 
General Mills, and American Machine 
and Foundry have been the only pro- 
ducers of manipulators. This year, how- 
ever, General Electric displayed a new 
small-size manipulator for use with 
standard-size radioactive hoods. Al- 
though it is much smaller and simpler 
than its more elaborate counterparts, 
nevertheless, its sensitivity proved to be 
sufficient for a number of routine lab- 
oratory procedures. Borg-Warner Cor- 
poration introduced the newest innova- 
tion in this field with an electronically 
controlled manipulator. Use of this in- 
strument permits operators to perform 
experiments from a distance by using 
closed-circuit television. The television 
was provided by Farnsworth Electronics 
Company, and visitors were allowed to 
try several operations. 

Goodyear Atomic Corporation and 
Electronic Associates were both present 
to demonstrate the latest use of com- 


puters in solving problems in reactor de- - 


sign. Both firms manufacture analog- 
type computers. Electronic Associates 
also displayed an xy plotter that graph- 
ically traces the results of problems that 
are fed into the computer. 

Circulatory pumps for use in atomic 
power plants have presented engineers 
with some of the most difficult problems 
that they have encountered, because the 
AEC requirements state that a pump 
must have zero leakage. A canned pump 
with a motor that is hermetically sealed 
off is being produced by the Byron Jack- 
son Company. The sodium-potassium 
alloy of molten metal used as a heat- 
transfer medium in some reactors pre- 
sents one of the most difficult pumping 
problems. The electromagnetic pump, 
which keeps the molten liquid metal 
from coming into contact with other 
liquids, solves this problem adequately. 
These pumps were displayed by the 
Callery Chemical Company and by Al- 
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lis-Chalmers Manufacturing Company. 
Valves and piping also require special 
engineering. The Edward Valve Com- 
pany and the Crane Company both 
showed their latest valves for atomic 
plumbing. 

A particularly important develop- 
ment was introduced by the Vitro Cor- 
poration of America. Recovery of fission 
products and regenerated fuels has long 
been the aim of reactor engineers. Vitro 
displayed a plastic model of a recovery 
plant that they have contracted to build. 
The new plant will reprocess spent fuel 
from the reactor and automatically feed 
the fissionable material back to the re- 
actor. 

Earu J. ScHERAGO 
11 West 42-Street, New York, N. Y. 


— 


Programs in Mathematics, 
Physical Science, and Earth Science 
at AAAS New York Meeting 


Some of the section and society pro- 
grams to be presented at the 1956 AAAS 
meeting in New York are given here. 
Others will be announced in subsequent 
issues. 


Mathematics 


Section A. Vice-presidential address, 
“A case history in pure mathematics,” 
by Tibor Rado, Ohio State University, 
26 Dec., afternoon. 

Association for Computing Machinery. 
Invited papers, cosponsored by Section 
A: “Application of digital computers”; 
arranged by J. P. Nash, University of 
Illinois, 27 Dec., morning; Joseph H. 
Wegstein, National Bureau of Standards, 
presiding. Scientific problems that will 
require faster machines, L. H. Thomas, 
Columbia University; Computers and 
pattern recognition, O. G. Selfridge, 
Massachusetts Institute of Technology; 
A high-school digital computer program, 
Aaron Buchman, Hutchinson-Central 
Technical High School, Buffalo, N.Y.; 
Election prediction by means of com- 
puters, Max A. Woodbury, New York 
University; Computer research and the 
atomic energy program, John R. Pasta, 
U.S. Atomic Energy Commission. 


Physics 


Section B, cosponsored by Sigma Pi 
Sigma. Symposium: “Optics and ori- 
ented nuclei”; arranged by William B. 
Hawkins, Yale University; 26 Dec., after- 
noon; Francis Bitter, Massachusetts In- 
stitute of Technology, presiding. Polari- 
zation of atoms by optical pumping, 
William B. Hawkins, Yale University; 
Effect of a buffer gas on the optical ori- 


entation process in sodium vapor, Peter 
Bender, National Bureau of Standards; 
Slow spin relaxation of sodium atoms in 
argon buffer, Hans Dehmelt, University 
of Washington; Hyperfine structure of 
alkali atoms in excited states, Peter 
Buck, Columbia University. 

Symposium: “Optical absorption in 
solids”; arranged by William F. Meggers, 
National Bureau of Standards, who will 
preside; :26 Dec., afternoon. Absorption 
spectra of solids condensed at low tem- 
peratures from electric discharges, Her- 
bert P. Broida and Arnold M. Bass, Na- 
tional Bureau of Standards; Lattice 
vibration absorption spectra of polar and 
homopolar crystals, Elias Burstein, Naval 
Research Laboratory; Line spectra and 
magnetic properties of solids, G. H. 
Dieke, Johns Hopkins University; In- 
frared absorption spectra of solid solu- 
tions, Henry W. Morgan, Oak Ridge 
National Laboratory. 

Vice-presidential address, “Science in 
society today,” by Alan T. Waterman, 
National Science Foundation; 26 Dec., 
afternoon. 

Two-session symposium : “Diffusion in 
solids”; arranged by H. B. Huntington, 
Rensselaer Polytechnic Institute, who 
will preside; 27 and 28 Dec., morning. 
Part I: Diffusion in solids: a survey, 
David Lazarus, University of Illinois; 
Mobility and diffusion, Lawrence S. 
Darken, U.S. Steel Corporation; Effect 
of pressure on diffusion, Norman Nacht- 
rieb, University of Chicago; Grain 
boundary diffusion and its role in solid- 
state reactions, David Turnbull, Gen- 
eral Electric Company. Part II: Modern 
techniques in diffusion research, Frank 
E. Jaumot, Franklin Institute; Diffusion 
in ionic crystals, Howard W. Etzel, Naval 
Research Laboratory; Diffusion in semi- 
conductors, F. J. Morin, Bell Telephone 
Laboratories; Indirect measurements of 
atomic movements, Arthur Nowick, Yale 
University. 

Two-session symposium: “Crystal 
growth”; arranged by Nicolas Cabrera, 
University of Virginia; 29 Dec., morning 
and afternoon. Part I, “Growth from the 
melt”; David Turnbull, General Electric 
Laboratory, presiding. Crystal growth 
from the melt, Brice Chalmers, Har- 
vard University; Growth of single crys- 
tals of Ge and Si, William G. Pfann, 
Bell Telephone Laboratories; Decoration 
of dislocations in Si by precipitated Cu, 
W. C. Dash, General Electric Labora- 
tory; Growth forms and preferred orien- 
tations, W. A.-Tiller, Westinghouse Re- 
search Laboratories; Melting and freez- 
ing of p-toluidine, G. W. Sears, General 
Electric Laboratory. Part II, “Growth of 
whiskers”; H. C. Herring, Bell Telephone 
Laboratories, presiding. Theory of crystal 
growth, Nicolas Cabrera; Formation of 
whiskers, G. W. Sears; Properties of 
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whiskers, S. S. Brenner, General Electric 
Laboratory; Growth and structure of 
spontaneous whiskers, R. G. Treuting 
and S. N. Arnold, Bell Telephone Labo- 
ratories; Growth of whiskers from the 
vapor, R. V. Coleman, University of 
Virginia; Tensile and torsion tests on 
whiskers, R. L. Eisner, Westinghouse 
Research Laboratories. 


Chemistry (in Part) 


Section C. Symposium: “Organic re- 
action mechanisms”; arranged by Ellis 
V. Brown, Seton Hall University, who 
will preside. 29 Dec., morning. Studies 
in biphenyl stereochemistry, Kurt Mis- 
low, New York University; Oxidation 
behavior of 1,1 and 1,2-disubstituted 
cyclic hydrazines; new reactions of 
N-amino and N-nitroso compounds, 
Charles Overberger, Polytechnic Insti- 
tute of Brooklyn; Stereospecific poly- 
merizations, Charles Price, University of 
Pennsylvania; Alkylation and acylation 
of enamines derived from ketones and 
aldehydes, Gilbert Stork, Columbia Uni- 
versity; Some consequences of the re- 
versibility of radical addition reactions; 
Cheves Walling, Columbia University. 

Alpha Chi Sigma. Dinner and meeting 
of New York professional chapter; 28 
Dec., evening. “The chemist and man- 
agement,” Clifford F. Rassweiler, Johns- 
Manville Corporation. 

Gordon Research Conferences. Dinner 
and address, “The future through sci- 
ence,” by Glenn T. Seaborg, University 
of California, in celebration of the 25th 
anniversary of the Gordon Research Con- 
ferences. Emil ‘Ott, Food Machinery and 
Chemical Corporation, presiding; 27 
Dec., evening. 


Astronomy 


Section D. Vice-presidential address, 
“The solar cycle,” by Seth B. Nicholson, 
Mount Wilson Observatory; 27 Dec., 
evening. 

American Astronomical Society, co- 
sponsored by Section D. Welcome, dem- 
onstration, open house, and reception; 
26 Dec., evening. Helen B. Warner lec- 
ture, by Harold L. Johnson, Lowell Ob- 
servatory; 27 Dec., afternoon. Contrib- 
uted papers; 27-29 Dec., mornings and 
afternoons. Symposium: “The recent 
close approach of Mars”; arranged by J. 
Allen Hynek, Harvard College Observa- 
tory; 28 Dec., afternoon; Fred Whipple, 
Smithsonian Astrophysical Observatory, 
presiding. R. S. Richardson, Mount Wil- 
son Observatory; John Shaw, Perkins Ob- 
servatory; C. H. Mayer, Naval Research 
Laboratory; C. C. Kiess, National Bureau 
of Standards; Seymour Hess, Florida 
State University. 

Astronomical League. Round-table 
panel discussion: “The benefits of as- 
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tronomy to young people”; arranged by 
Harold B. Davidson, New York, 15 
papers and exhibits; 28 Dec., morning. 


Geology and Geography 


Section E, cosponsored by the Geologi- 
cal Society of America. Contributed pa- 
pers: general geology; 26 Dec., morning. 

Three-session symposium, cospon- 
sored by the American Geophysical 
Union: “Recent advances in geochro- 
nometry”’; arranged by J. Laurence Kulp, 
Lamont Geological Observatory, Co- 
lumbia University. Part. I, “Potassium- 
argon and rubidium-strontium methods”; 
26 Dec., afternoon; J. Laurence Kulp, 
presiding. The potassium-argon age 
method, George W. Wetherill, Carnegie 
Institution; New potassium-argon dates 
on plutonic rocks, Leon E,. Long, Lamont 
Geological Observatory; Potassium-ar- 
gon dating of sediments, Joseph Lipson, 
University of California; The rubidium- 
strontium age method and the age of 
ancient granitic rocks, Paul W. Gast, 
Lamont Geological Observatory; Ru- 
bidium-strontium ages of glauconite, 
Randall F. Cormier, Massachusetts In- 
stitute of Technology. Part II, “Uran- 
ium, thorium, and lead methods and the 
age of meteorites’; 27 Dec., morning; 
George W. Wetherill, Carnegie Institu- 
tion, presiding. Uranium and thorium 
dating, George R. Tilton, Carnegie In- 
stitution; The problem of old radiogenic 
lead in U-Pb dating, Lorin R. Stieff, 
U.S. Geological Survey; Methods of 
estimating the age of common lead min- 
erals, Ron M. Farquhar, University of 
Toronto; Dating by the lead-alpha 
method, David Gottfried, U.S. Geologi- 
cal Survey; The age of meteorites, Claire 
C. Patterson, California Institute of 
Technology. Part III, “Radiocarbon 
dating,” cosponsored by Sections F, G, 
and H; 28 Dec., morning; J. Laurence 
Kulp, presiding. Current techniques and 
problems in radiocarbon dating, Wallace 
S. Broecker, Lamont Geological Observ- 
atory; Radiocarbon dates and Pleisto- 
cene chronology, Richard F. Flint, Yale 
University; Radiocarbon dates and arche- 
ology, Hallam L, Movius, Jr., Harvard 
University; Other isotopic chronometers 
for the Pleistocene and Recent, James 
R. Arnold, Princeton University; Panel 
and general discussion. 

Symposium: “Carbonate sedimenta- 
tion”; arranged by Rhodes W. Fair- 
bridge, Columbia University, who will 
preside; 26 Dec., evening. Clastic lime- 
stone calcarenites and precipitated cal- 
carenites, Frank W. Beales, University 
of Toronto; Eolian calcarenites as paleo- 
climatic indicators, Rhodes W. Fair- 
bridge; Dolomite in the Florena Shale 
of Kansas, John Imbrie, Columbia Uni- 
versity; Studies of Bahamian limestone 
seas, Norman D. Newell and John 





Imbrie, Columbia University; Petrog- 
raphy of some Pacific atoll dolomites, 
Seymour O. Schlanger, U.S. Geologi- 
cal Survey; The significance of trace 
elements in carbonate sediments, Karl 
K. Turekian, Yale University; Carbon- 
ate replacement of quartz and feldspar 
as a source of silica in silicified sedi- 
ments, Theodore R. Walker, University 
of Colorado; Tonal dilation in carbon- 
ate photography, R. J. Dunham, Shell 
Development Company. 

Two-session symposium: “Ground 
water’; arranged by A. Nelson Sayre, 
U.S. Geological Survey. Part I, 29 Dec., 
morning; A. N. Sayre and Henry C. 
Barksdale, U.S. Geological Survey, pre- 
siding. Application of geology to the in- 
vestigation of water resources, A. N. 
Sayre; Relationship between the water 
table and zone of aeration, Irwin Rem- 
son, J. R. Randolph and H. C. Barks- 
dale, U.S. Geological Survey; Quanti- 
tative approach used on ground-water 
investigations, John G., Ferris and A. Nel- 
son Sayre, U.S. Geological Survey; Min- 
ing hydrology, Wilbur T. Stuart, U.S. 
Geological Survey; Relationship between 
fresh and salty ground water in southern 
Nassau and southeastern Queens Coun- 
ties, Long Island, New York, N. M. Perl- 
mutter, J. L. Geraghty and J. E. Upson, 
U.S. Geological Survey; Concepts and 
principles of salt water encroachment, 
N. J. Lusczynski, U.S. Geological Survey. 
Part II, 29 Dec., afternoon; R. M. Leg- 
gette, Leggette, Brashears and Graham, 
New York, and J. E. Upson, U.S. Geo- 
logical Survey, presiding. Ground-water 
problems in New York and New Eng- 
land, J. E. Upson; Ground water in 
north-central Connecticut, R. V. Cush- 
man, U.S. Geological ‘Survey; Utilization 
of ground water in Suffolk Gounty, New 
York, J. F. Hoffman, U.S. Geological 
Survey; Some aspects of the interrela- 
tion between ground water and engineer- 
ing structures, Sidney Paige, Columbia 
University; Ground-water provinces in 
India, George C. Taylor, Jr., U.S. Geo- 
logical Survey. 

Vice-presidential address, “The train- 
ing of a geologist,” by Carl Tolman, 
Washington University, and Smoker; 29 
Dec., evening. 

Two-session symposium: “Appalach- 
ian stratigraphy and structure”; arranged 
by John Rodgers, Yale University, who 
will preside; 30 Dec., morning and after- 
noon. Part I: Formational units in the 
Knox dolomite, C. R. L. Oder, American 
Zinc Company of Tennessee; Structural 
geology of the area between the Copper 
Creek and Saltville faults; Grainger, 
Hancock, and Hawkins Counties, Ten- 
nessee, John B. Sanders, Yale University; 
Iron Mountain thrust fault at Watauga 
Dam, Tennessee, Leland F. Grant and 
John M. Kellberg, Tennessee Valley 
Authority; The Stones River group of 
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Pennsylvania, C. E. Prouty, University 
of Pittsburgh; Boulder-filled dikes near 
Burlington, Vermont, David Hawley, 
Hamilton College; Devonian section at 
Bowmanstown, Pennsylvania, Bradford 
Willard, Lehigh University; Stratigraphy 
and structure of the Stissing Mountain 
area, New York, Eleanora B. Knopf, 
Stanford University; Structural elements 
of the northeastern Appalachian basin, 
Herbert P. Woodward, Rutgers Univer- 
sity. Part II: Stratigraphic relationships 
in northern Vermont and southern Que- 
bec, Wallace M. Cady, U.S. Geological 
Survey; Stratigraphy and structure of the 
Sutton Mountains, Quebec, P. H. Os- 
berg, Colby College; Stratigraphy and 
structure of the north end of the Taconic 
Range, E-an Zen, Harvard University; 
The Skitchewaug Nappe, a major recum- 
bent fold in the area about Claremont, 
New Hampshire, James B. Thompson, 
Jr., Harvard University; The metamor- 
phic geology of the Middle Haddam 
area, Connecticut, John L. Rosenfeld 
and Gordon P. Eaton, Wesleyan Univer- 
sity; Lead-alpha ages of Rhode Island 
granitic rocks compared with their geo- 
logic ages, Alonzo W. Quinn, Brown 
University, Howard W. Jaffe, W. L. 
Smith and C. L. Waring, U.S. Geologi- 
cal Survey; Stratigraphy of the pre- 
Silurian sedimentary rocks in Maine, 
Robert B. Neuman, U.S. Geological Sur- 
vey; The geology of the Danbury and 
Bethel quadrangles, Connecticut, James 
W. Clarke, University of South Carolina; 
A third class of arcuate structures, B. 
Ashton Keith, Institute of Sciences, 
Washington, D.C. 

Association of American Geographers, 
cosponsored by Section E. Invited pa- 
pers: “Geographic research in progress”; 
arranged by John E. Brush, Rutgers Uni- 
versity, and David H. Miller, Quarter- 


master Research and Development - 


Center, Natick, Mass. Part I, 27 Dec., 
morning; William L. Thomas, Jr.; Wen- 
ner-Gren Foundation, presiding. Sunlight 
in coniferous forest, David H. Miller; 
Relief, slope, and natural vegetation in 
the United States, Walter Wood, Quar- 
termaster Research and Development 
Center; Geographic representation of 
rural settlement: a method of generaliz- 
ing dispersed rural dwellings, businesses, 
and farmsteads, Arthur F, Loeben, Uni- 
versity of Pennsylvania; Research ap- 
proaches to the megalopolis of the north- 
eastern seaboard: Boston to Washington, 
D.C., Jean Gottmann, Twentieth Century 
Fund. Part II, 28 Dec., morning; Peter 
M. Stern, Conservation Foundation, pre- 
siding. Topoclimatic investigations in the 
Brooks Range, Alaska, Robert : Anstey, 
Quartermaster Research and Dévelop- 
ment Center; Microclimatic investiga- 
tion at Point Barrow, Alaska, Stanton a 
Ware, Drexel Institute Laboratory of 
Climatology; Glacier and related botani- 
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cal studies in the Pacific Northwest, 
Calvin J. Heusser, American Geographi- 
cal Society of New York; Some aspects 
of the climatology of glaze in the United 
States, Iven Bennett, Quartermaster Re- 
search and Development Center. 

National Speleological Society. Gen- 
eral session; 29 Dec., afternoon, 


Meeting Notes 


= The fifth annual meeting of the Amer- 
ican Society of Tropical Medicine and 
Hygiene was held in New Orleans, 31 
Oct—3 Nov. Ninety papers were pre- 
sented. Included among these were ten 
dealing with a symposium on “Hel- 
minthic infections as the cause of dis- 
ability and disease,” which was moder- 
ated by Norman R. Stoll of the Rocke- 
feller Institute for Medical Research, 
New York. The 21st annual Charles 
Franklin Craig lecture on “The role of 
pharmacology in determining the rational 
use of therapeutic agents” was delivered 
by Leon H. Schmidt of Cincinnati, Ohio. 
For “meritorius achievement in tropical 
medicine,” Karl F. Meyer of the Hooper 
Foundation, San Francisco, Calif., was 
presented with the Walter Reed medal. 
Asa C. Chandler of the Rice Institute 
presented as his presidential address 
“The interrelations of nutrition and in- 
fectious diseases in the tropics.” 

-The following officers were elected: 
pres.-elect, Donald L. Augustine, De- 
partment of Tropical Public Health, 
Harvard School of Public Health; v. 
pres., G. Robert Coatney, Laboratory of 
Tropical Diseases, National Institutes of 
Health; and sec.-treas., Rolla B. Hill, 
3575 St. Gaudens Rd., Miami 33, Fla. 
"The Instrument Society of America 
has announced the establishment of the 
nonprofit Foundation for Instrumenta- 
tion Education and Research. The ob- 
jective of the foundation is to stimulate, 
guide, and support programs of educa- 
tion and _..findamentak research in the 
field of instrumentation. A year ago, at 
the society’s national meeting in Los An- 
geles, Calif., a commission was appointed 
to formtulate: plans and create a- foun- 
dation in accordance with the evolving 
needs of industry and Government. 

The commission’s report, which was 
recently accepted by the ISA, provides 
for the establishment of a nonprofit foun- 
dation to be financed through funds made 
available to it from individuals, trade 
associations, societies, and industrial con- 
tributors. The foundation is to function 
as a separate corporation under the direc- 
tion of a board of trustees made up of 
representatives of industry, government, 
and education. The president and presi- 
dent-elect of ISA will serve as trustees, 
ex-officio. The functions: of the board of 


trustees include (i) evaluation of current 
instrumentation educational programs; 
(ii) planning and directing fund-raising 
projects; and (iii) administering the af- 
fairs of the foundation. 

The ISA has made an initial grant of 
$40,000 to the foundation, earmarked 
for specific objectives and_ services 
deemed “essential to the national econ- 
omy” by the ISA. Grants to the founda- 
tion may be restricted to specific uses or 
may be for general support of the foun- 
dation’s objectives. Initially, the ISA will 
provide office space and administrative 
and staff services to the foundation; Wil- 
liam H. Kushnick, executive director of 
ISA, will serve as executive director of 
the foundation. 


# A conference on the theory of analytic 
functions (of one or more complex vari- 
ables) will be held at the Institute for 
Advanced Study at Princeton, N. J., from 
1 Sept. to 14 Sept. 1957. There will be 
lectures and seminars and a small num- 
ber of hour-long addresses. In addition 
several special seminars will be con- 
ducted each day at different hours in 
the following fields: (i) “Theory of 
functions of several complex variables”; 
(ii) “Conformal mapping and Schlicht 
functions”; (iii) “Riemann surfaces”; 
(iv) “Theory of automorphic functions”; 
and “Analytic functions as related to 
Banach algebras.” 

Membership in the conference is by 
invitation. » Abetit*-60 mathematicians 
have been invited, including about 25 
from foreign countries. The meeting is 
supported by the Air Force Office of Sci- 
entific Research under a contract with 
the Institute for Advanced Study. The 
committee in charge of the conference is 
composed of Marston Mores (chairman) 
Arne Beurling, and Atle Selberg. 

The papers presented at the seminars 
will be reproduced and will become 
available for limited distribution. The 
principal addresses will appear in book 
form in the Princeton: Series and. will be 
on sale at the Princeton University Press, 
Princeton, N.J. The secretary of the con- 
ference is Mrs. Joan.Slotnick, Fuld Hall, 
Institute for Advanced Study, Prince- 
ton, N.J. f 


"A symposium on host-specificity and 
parallel evolution among parasitic in- 
sects and worms will take place at Neu- 
chatel, Switzerland, 15-18 Apr. 1957, 
under the chairmanship of Ernst Mayr 
of Harvard University. The aim is to 
bring together both parasitologists and 
specialists of the vertebrate host groups 
to discuss the various problems, which 
have been tentatively grouped under the 
following headings: adaptation, disper- 
sal, speciation, and phylogeny. 

The following specialists have agreed 
to present reports or to take part in the 
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discussions: Hosts. Harrison-Mathews 
(London), Kuhn-Schneider (Ziirich), 
Marshall (London), B, Patterson (Har- 
vard), Stresemann (Berlin). Parasites. 
Baer (Neuchatel), Chabaud (Paris), 
Clay (London), Dubois (Neuchatel), 
Euzet (Montpellier), Hopkins (Tring), 
Kent (Baltimore), Llewellyn (Birming- 
ham), Manter (Lincoln, Neb.), Theodor 
(Jerusalem). It is planned to have all 
the reports available at the meeting in 
either mimeographed or printed form 
so that translations will not be necessary 
and more time will be left for discussions. 

This symposium is being held under 


the auspices of the International Union 
of Biological Sciences and the University 
of Neuchatel. Further particulars may 
be obtained from the General Secretary, 
Dr. Jean.G. Baer, C.P.2 Neuchatel 7, 


Switzerland. 


Society Elections 


@ Wilderness Society: honorary pres., 
Benton MacKaye; honorary v. pres., Irv- 
ing M..Clark and Charles G. Woodbury; 
pres., Olaus J. Murie; v. pres., Harvey 
Broome; treas., Harold C, Anderson. 





PACKARD 


AUTOMATIC 


FRACTION COLLECTORS 
for Column Chromatography 










Time, Drop Counting and Special Types 


1 Packard Automatic Fraction 
Collectors provide extremely 
precise volume measurement 
and ease of operation. 


Q Their reputation for excellent 
performance is backed by years 
of continuous service in labora- 
tories throughout the nation. 


3 Simple mechanical and elec- 
tronic design results not only 
in high reliability but also in 
initial cost economy. 


For complete information send card or letter requesting 


illustrated 4-page Bulletin 230. 


a Sample hold-up, mixing and 
possibility of contamination 
are all eliminated in standard 
time and drop counting 
models. There are no inter- 
mediate vessels, glass arms or 
funnels. Drops from the column 
fall directly into the test tubes. 


5 Special turntables, large pre- 
parative fraction collectors and 
various volumetric measuring 
and continuous monitoring 
devices are available. 
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® American Medical Writers’ Associa- 
tion: pres., Dean F. Smiley, Journal of 
Medical Education; pres.-elect, Charles 
E. Lyght, Merck and Company, Inc.; 
past pres., Richard M. Hewitt, Mayo 
Clinic; Ist v. pres., Morris Fishbein, 
Excerpta Medica; 2nd v. pres., Theodore 
R. Van Dellen, Chicago Tribune; sec.- 
treas., Harold Swanberg, Mississippi 
Valley Medical Journal, Quincy, Il. 
Representative to the AAAS Council is 
Harold Swanberg. 


™ Mycological Society: pres., D. P. Rog- 
ers, New York Botanical Gardens; pres.- 
elect, J. R. Raper, Harvard University; 
v. pres., Constantine J. Alexopoulos, Uni- 
versity of Iowa; sec.-treas., E. S. Beneke, 
Michigan State University. Representa- 
tive to the AAAS Council is George W. 
Fischer. 


™Phi Sigma Society: pres. Karl F. 
Lagler, University of Michigan; v. pres., 
Henry van der Schalle, University of 
Michigan; exec. sec.-treas., Fred S$. Or- 
cutt, Viriginia Polytechnic Institute; hon- 
orary pres., Laurence H. Snyder, Uni- 
versity of Oklahoma; past pres., A. I. 
Ortenburger, University of Oklahoma. 


Forthcoming Events 


December 


19. Arctic Branch, Alaska Div., AAAS, 
College Alaska. (Miss C. Juedes, Box 47, 
College. ) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, New York, 
N.Y. (R. L. Taylor, AAAS, 1515 Massa- 
chusetts Ave., NW, Washington 5.) 





The following 56 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Academy Conference (L. Taylor, 
West Virginia Univ., Morgantown). 29- 
30 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 
(M. Meister, Bronx High School of Sci- 
ence, New York 68). 27 Dec. 

AAAS-Gordon Research Conferences 
(W. G. Parks, Univ. of Rhode Island, 
Kingston). 27 Dec. 

Alpha Chi Sigma (H. G. Seavey, 30 
Church St., Room 340, New York 7). 
28 Dec. 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 29 
Dec. 

American Assoc. of Clinical Chemists 
(A. E. Sobel, Jewish Hospital of Brooklyn, 
Brooklyn 16, N.Y.). 

American Assoc. of Hospital Consult- 
ants (E. D. Barnett, School of Public 
Health, Columbia Univ., New York 32.) 

American Assoc. of Scientific Workers 
(R. J. Rutman, 6331 Ross St., Philadel- 
phia 44, Pa.). 29 Dec. 

American Astronomical Soc. (J. A. 
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MICROBIOLOGICAL 
ASSAY 


Difco Media are available for the micro- 
biological assay of antibiotics, vitamins and 
amino acids. Media for antibiotic assay are 
prepared according to specifications of the 
Food and Drug Administration. 


Media for the microbiological assay of vitamins 
and amino acids are free from the essential growth 
requirement factor for which the medium is recom- 
mended. The addition of this factor in specified in- 
creasing concentrations elicits a growth response of 
the test organism which may be measured acidi- 
metrically or turbidimetrically. Appropriate media 
for carrying cultures in stock, and preparation of 
inocula for each test are available. 


Complete details of media for Microbiological 
Assay available upon request. 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 
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e High-sensitivity for measurement of low concentrations 
(full-scale setting for 0.001 microgram quinine sulphate) 
@ Micro-fluorimetry with liquid volumes as low as 1 mil 
@ Low blank readings, strict linearity of instrument response 
@ Universally applicable due to great variety of available fil- 
ters, sample holders, adapters and other accessories 
© Interference filters for high specificity of results and for 
determining spectral distribution of the fluorescent light 
e High-sensitivity nephelometry for low degrees of turbidities 
e Fluorescence evaluation of powders, pastes, slurries, and 
solids, also for spot-tests on filter paper without elution 


Write for Bulletin #392 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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Hynek, Harvard College Observatory, 
Cambridge 38, Mass.). 26-29 Dec. 

American Documentation Inst. (J. Hil- 
senrath, National Bureau of Standards, 
Washington 25). 27-29 Dec. 

American Educational Research Assoc. 
(A. G. Wesman, Psychological Corp., 522 
Fifth Ave., New York 36). 29 Dec. 

American Meteorological Soc. (R. J. 
Roth, Crop-Hail Insurance Actuarial As- 
soc., 209 W. Jackson Blvd., Chicago, Ill.). 
28 Dec. 

American Museum of Natural History 
(G. Reekie, AMNH, Central Park West at 
79 St., New York, N.Y.). 26 Dec. 

American Nature Study Soc. (R. L. 
Weaver, Univ. of Michigan, Ann Arbor). 
26-30 Dec. 

American Philosophical Assoc., Eastern 
Div. (J. Wild, Harvard Univ., Cambridge 
38, Mass.). 27 Dec. 

American Psychiatric Assoc. (B. Pasa- 
manick. Ohio State Univ., Columbus 10). 
28-29 Dec. 

American Soc. of Hospital Pharmacists 
(G._E. Archambault, U.S. Public Health 
Service, Washington 25). 29 Dec. 

American Soc. of Range Management 
(F. G. Renner, Soil Conservation Service, 
U.S. Dept. of Agriculture, Washington 
25). 28 Dec. 

American Statistical Assoc. (R. E. John- 
son, Western Electric Co., New York 7). 

Association for Computing Machinery 
(J. P. Nash, Univ. of Illinois, Urbana). 

Association of American Geographers 


(P. M. Stern, Conservation Foundation, 
30 E. 40 St., New York, N.Y.). 

Astronomical League (H. B. Davidson, 
812 Park Ave., New York 21.) 

Conference on Scientific Editorial Prob- 
lems (J. G. Adashko, Ford Instrument 
Co., Long Island City, N.Y.). 26-28 Dec. 

Conference on Scientific Manpower (T. 
J. Mills, National Science Foundation, 
Washington 25). 26 Dec. 

Ecological Soc. of America (M. F. 
Buell, Rutgers Univ., New Brunswick, 
N.J.). 26-30 Dec. 

Entomological Soc. of America (P. W. 
Oman, Plant Industry Sta., Beltsville, 
Md.). 27-30 Dec. 

Genetics Soc. of America (A. W. Pol- 
lister, Columbia Univ., New York 27). 
28 Dec. 

History of Science Soc. (Miss P. Kibre, 
Hunter College, New York, N.Y.). 27-29 
Dec. 

Honor Soc. of Phi Kappa Phi (L. R. 
Guild, 634 So. Western Ave., Los Angeles 
5, Calif.). 28-29 Dec. 

Institute of Mathematical Statistics 
(Miss E. Scott, Univ. of California, Berke- 
ley 4). 

International Council for Exceptional 
Children (M. H. Fouracre, Columbia 
Univ., New York 27). 26 Dec. 

International Union for the Study of 
Social Insects, North American Scction 
(T. C. Schneirla, American Museum of 
Natural History, Central Park West at 79 
St., New York, N.Y.). 26-27 Dec. 





Nephelometry..unties analytical knots 


_ Many difficult analytical problems are 
quickly solved by Coleman nephelometry 
without filtering, drying or weighing ... 


@ Concentration of solids in dilute suspensions. 


@ Clarity of liquids—whiskies and other beverages. 


@ Sterility of clear liquids 
—parenterals and vitamins. 


@ Growth rates of bacteria. 
@ Proteins in biological fluids. 


Ask for 64 page manual, 
“Coleman Tools for Science” 
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ie 
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Dept. S. Coleman Instruments, Inc., Maywood, Ill. 





Mountain Lake Biological Sta. (B. D. 
Reynolds, Univ. of Virginia, Charlottes- 
ville). 

Mycological Soc. of America (L. S. 
Olive, Columbia Univ., New York 27). 
26 Dec. 

National Acad. of Economics and Po- 
litical Science (D. P. Ray, George Wash- 
ington Univ., Washington, D.C.). 27 Dec. 

National Assoc. for Gifted Children 
(Miss A. F. Isaacs, 409 Clinton Springs 
Ave., Cincinnati, Ohio). 

National Assoc. for Research in Science 
Teaching (N. Washton, Queens College, 
Flushing 67, L.I., N.Y.). 27 Dec. 

National Assoc. of Biology Teachers (J. 
Breukelman, State Teachers College, Em- 
poria, Kan.). 26-30 Dec. 

National Assoc. of Science Writers (J. 
E. Pfeiffer, New Hope, Pa.). 

National Geographic Soc. (W. R. Gray, 
NGS, 16 and M Sts., NW, Washington 6). 
29 Dec. 

National Speieological Soc. (Brother G. 
Nicholas, LaSalle High School, Cumber- 
land, Md.). 29 Dec. 

New York Acad. of Sciences (R. F. 


Nigrelli, New York Zoological Soc. and- 


M. Kopac, New York Univ., Washington 
Sq., New York, N.Y.). 29 Dec. 

Philosophy of Science Assoc. (C. W. 
Churchman, Case Inst. of Technology, 
Cleveland, Ohio). 29-30 Dec. 

Pi Gamma Mu (B. H. Williams, Indus- 
trial College of the Armed Forces, Wash- 
ington 25). 26 Dec. 

Scientific Research Soc. of Aneto (D. 
B. Prentice, Yale Univ., New Haven, 
Conn.). 26-27 Dec. 

Sigma Delta Epsilon (C. Chandler, 
Boyce Thompson Inst. for Plant Research, 
1086 N. Broadway, Yonkers 3, N.Y.). 

Sigma Pi Sigma (M. W. White, Penn- 
sylvania State Univ., University Park). 

Society for the Advancement of Crimi- 
nology (D. E. J. MacNamara, New York 
Inst. of Criminology, 2109 Broadway, New 
York, N-Y.).,-29 Dec. 

Society for the Advancement of General 
Systems Theory (L. von Bertalanffy, Mt. 
Sinai Hospital, Los Angeles 48, Calif.). 
29-30 Dec. 

Society for the Study of Evolution (H. 
Lewis, Univ. of California, Los Angeles 
24). 27-29 Dec. 

Society of General Physiologists (A. 
Shanes, National Institutes of Health, 
Bethesda, Md.). , = 

Society of Systematic “Zoology (R. E. 
Blackwelder, Box 500, Victor, N.Y.). 
27-30 Dec. ¥ a 

Society of'thesSigma Xi (T. T. Holme, 
Yale Univ., New Haven, Conn.). 27 Dec. 

Society of Vertebrate Paleontology, an- 
nual (J. T. Gregory, Peabody Museum of 
Natural History, Yale Univ., New Haven, 
Conn.). 28-30 Dec. 

Torrey Botanical Club (David Keck, 
New York Botanical Garden, Bronx Park, 
New York 58). 26-27 Dec. 

United Chapters of Phi Beta Kappa (C. 
Billman, PBK, 1811 Q St., NW, Wash- 
ington 6). 27 Dec. 





27-28. Fluid Mechanics in Chemical 
Engineering, American Chemical Soc., 
Lafayette, Ind. (W. E. Ranz, Dept. of 
Engineering Research, Pennsylvania State 
Univ., University Park.) 
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August 19. 
Over 1700 Items 
Write Dept. 102 












CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 
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OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 
‘ELECTROPHORESIS 
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27-28. Linguistic Soc. of America, 
Philadelphia, Pa. (A. A. Hill, Box 7790, 
University Sta., Austin 12, Tex.) 

27-29. American Mathematical Soc., 
63rd annual, Rochester, N.Y. (J. H. Cur- 
tiss, AMS, 80 Waterman St., Providence 
6, R.I.) 

27-29. American Physical Soc., Mon- 
terey, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4.) 

27-29. Western Soc. of Naturalists, an- 
nual, Goleta, Calif. (D. Davenport, Santa 
Barbara College, Goleta.) : 

27-30. American Economic Assoc., an- 
nual, Cleveland, Ohio. (J. W. Bell, 629 
Noyes St., Evanston, Ill.) 

27-30. American Finance Assoc., an- 
nual, Cleveland, Ohio. (G. E. Hassett, Jr., 
New York Univ., 90 Trinity Place, New 
York 6.) 

28. Society for the Advancement of 
Criminology, annual western, Fresno, 
Calif. (W. Dienstein, Fresno State Col- 
lege, Fresno. ) 

28-29. American Folk-Lore Soc., an- 
nual, Santa Monica, Calif. (MacE. Leach, 
Bennett Hall, Univ. of Pennsylvania, 
Philadelphia 4. ) 

28-30. American Anthropological As- 
soc., annual, Santa Monica, Calif. (W. S. 
Godfrey, Jr., Logan Museum, Beloit Col- 
lege, Beloit, Wis. ) 

28-30. American Historical Assoc., an- 
nual, St. Louis, Mo. (AHA, Study Room 
274, Library of Congress, Washington 25. ) 

28-30. Archaeological Inst. of America, 
annual, Philadelphia, Pa. (C. Boulter, Li- 


brary, Univ. of Cincinnati, Cincinnati 21, 
Ohio. ) 

28-30. Industrial Relations Research 
Assoc., Cleveland, Ohio. (E. Young, Ster- 
ling Hall, Univ. of Wisconsin, Madison 
6.) 

29. Mathematical Assoc. of America, 
40th annual, Rochester, N.Y. (H. M. Geh- 
man, Univ. of Buffalo, Buffalo 14, N.Y.) 

29-30. American Chemical Soc., Div. 
of Industrial and Engineering Chemistry, 
Princeton, N.J. (A. H. Emery, ACS, 1155 
16 St., NW, Washington 6, D.C.) 


January 


@ 7-11. International Social Science 
Council, 3rd. gen’l. assembly, Paris, France. 
(Secretary Gen’l., ISSC, 19, avenue 
Kleber, Paris 16.) 

10. Technical and Clinical Applications 
of Radioisotopes, Assoc. of Vitamin Chem- 
ists, Chicago, Ill. (M. Freed, Dawe’s Lab- 
oratories, Inc., 4800 S. Richmond St., 
Chicago 32.) 

10-12. American Group Psychotherapy 
Assoc., 14th annual, New York, N.Y. (C. 
Beukenkamp, Jr., AGPA, Room 300, 345 
E. 46 St., New York 17.) 

14-16. Cottonseed Processing as Related 
to the Nutritive Value of the Meal, 4th 
conf., New Orleans, La. -(Southern Re- 
gional Research Lab., USDA, 1100 Robert 
E. Lee Blvd., New Orleans 19.) 

14-16. Reliability and Quality Control 
in Electronics, 3rd natl. symp., Washing- 
ton, D.C. (C. M. Ryerson, Radio Corp. 





OPTICAL BARGAINS cunistmas' cirrs: 


See the Stars, Moon, Planets Close Up! 
ASSEMBLE A BIG 100 POWER 

3” REFLECTING TELESCOPE 

- . » With This Complete 87 
Piece ‘Do - It - Yourself”’ Kit. 
Everything you need! No ma- 
chining! Easily assembled! We 
furnish complete, simple in- 
structions. Kit includes: 3” 
f/10 aluminized and overcoated 
Spherical Mirror—60X Eyepiece 
and 100X Barlow Lens—Cross- 
line Finder—sturdy 40” Tripod 
—fork type Equatorial Mount 
with locks on both axes—ven- 
tilated 3” Mirror Mount—heavy 
wall, black Telescope Tube. All 
nuts and bolts supplied. Nothing 
extra to buy. Our 3” Spherical 
Mirror (30” f.1.) is guaranteed 
to resolve detail right up to 
theoretical limit. Your finished 
scope can also be used terres- 
trially. Money back guarantee. 
Shpg. wt., 10 Ibs. 

FREE with Kit: Valuable STAR 
CHART and 136-page book, 
“DISCOVER THE STARS’’! 








This is an actual photo- 
graph of the moon taken 
through our Astronomical 
Telescope by a 17 year-old 


tock No. 85,025 


-W 
student, $29.50 f.o.b. Barrington, N. J. 





NEW! TERRIFIC! 
STATIC ELECTRICITY 
GENERATOR 
See a thrilling spark display as you 
set off a miniature bolt of lightning. 
Absolutely safe and harmless, per- 
fect for classroom experimentation 
—ideal for science clubs. Sturdily 
made—stands 14” high. Turn the 
handle and two 9” plastic discs ro- 
tate in opposite directions. Metal 4 

collector brushes pick up the static 

electricity, store it in the Leyden jar type condenser until 
discharged by the jumping spark. You can light electric gas 
glow bulbs right in your own hand. Countless other tricks and 
experiments. 24 Page instruction booklet included. 

Stock No. 70,070-W .......ceseeeee. $10.95 Postpaid 


ORDER BY STOCK NUMBER .SEND CHECK OR 










New! 2 in 1 Combina- 
tion! Pocket-Size 


50 Power MICROSCOPE 
10 Power TELESCOPE 


ONLY 


é 


Useful ‘Telescope and Micro- 
scope combined in one amaz- 
ing, precision instrument. Im- 
ported! No larger than a foun- 
tain pen. Telescope is 10 Power, 
Microscope magnifies 50 Times. 
Sharp focus at any range. Handy 
for spots, looking at small ob- 
jects, just plain snooping. 
\ Send Check or M.0. 
Satisfaction Guaranteed 


= Order Stock No. 30,059-W .. $4.50 
SPITZ MONOSCOPE 


A precision-made 32 power re- 
flecting telescope—by the makers 
of Spitz Planetarium. Clearly re- 
veals the craters of the moon, 
shows Saturn, Jupiter, other won- 
ders of the heavens. Based on 
same principles as world’s giant 
telescopes. Stands 36” high on 
removable legs. Adjustable 3” 
polished and corrected mirror. 
Fork type Alt-Azimuth rotates on 
full 360° circle—swings to any 
location in the sky. Fascinating 18-page instruction book is 
included. Instrument packed in sturdy carrying case. 


Stock No. 70,068-W $14.95 Postpald 


WRITE FOR FREE CATALOG-W 
Huge selection of lenses, prisms, war surplus optical instru- 
ments, parts and accessories. Telescopes, microscopes, binocu- 
lars. Hand spectroscopes, reticles, mirrors, Ronchi rulings, 
dozens of other hard-to-get optical items. America’s No. 1 
source of supply for Photographers, Hobbyists, Telescope 

















Makers, ete. Ask for catalog W 
MONEY ORDER . SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO., BARRINGTON, N. 











of America, Bldg. 10-6, Camden 2, N.J.) 
14-18. Society of Automotive Engineers, 

annual, Detroit, Mich. (Meetings Div., 

SAE, 29 W. 39 St., New York 18.) 

© 14-20. Indian Science Cong. Assoc., 

44th meeting, Calcutta, India. (General 

Secretary, ISCA, 1 Park St., Calcutta 16.) 

15. Society for Applied Spectroscopy, 
Philadelphia, Pa. (F. M. Biffen, Johns- 
Manville Research Center, Manville, N.J.) 
‘16-23. Australian and New Zealand 
Assoc. for the Advancement of Science, 
32nd meeting, Dunedin, N.Z. (J. R. A. 
McMillan, ANZAAS, Science House, 157 
Gloucester St., Sydney, N.S.W., Austra- 
lia. ) 

* 17-18. Engineers Joint Council, New 
York, N.Y. (EJC, 29 W. 39 St., New 
York 18.) 

18-19. Symposium on Blood, 6th an- 

nual, Detroit, Mich. (W. H. Seegers, 
Wayne State Univ. Coll. of Medicine, De- 
troit 7.) 
@ 21-22. Solar Furnace Design and Op- 
eration, Phoenix, Ariz. (J. I. Yellott, 
Assoc. for Applied Solar Energy, 3424 N. 
Central Ave., Phoenix. ) 

21-25. American Inst. of Electrical En- 
gineers, winter general, New York, N.Y. 
(N. S. Hibshman, AIEE, 39 W. 39 St., 
New York 18.) ; 

& 23-25. Very Low Frequency Electro- 
magnetic Waves, symp., Boulder, Colo. (J. 
R. Wait, National Bureau of Standards, 
Boulder. ) 

@9 28-29, Many Body Problem, symp., Ho- 
boken, N.J. (G. J. Yevick, Dept. of Phys- 
ics, Stevens Inst. of Technology, Ho- 
boken. ) 

28-31. American Meteorological Soc., 
New York, N.Y. (K. C. Spengler, AMS, 
3 Joy St., Boston 8, Mass.) 

28-31. Modern Methods of Analytical 
Chemistry, 10th annual symp., Baton 
Rouge, La. (P. W. West, Louisiana State 
University, Baton Rouge.) 

30-1. American Assoc. of Physics Teach- 
ers, New York, N.Y. (F. Verbrugge, Carle- 
ton College, Northfield, Minn.) 

30-31. College-Industry Conf., 9th 
annual, American Soc. for Engineering 
Education, Los Angeles, Calif. (Univ. of 
California Extension, Engineering, Los 
Angeles 24.) 

31-2, Western Soc. for Clinical Re- 
search, 10th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, WSCR, Univ. of 
Oregon Medical School, Portland 1.) 


February 


4-8. American Soc. for Testing Ma- 
terials, Philadelphia, Pa. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3.) 
¢ 10-12. Canadian Ceramic Soc., 55th 
annual, Niagara Falls, Ont., Canada. (L. 
C. Keith, 49 Turner Road, Toronto, 
Ont.) 

14, Present Status of Heart Sound Pro- 
duction and Recording, symp., Buffalo, 
N.Y. (R. M. Kohn, Univ. of Buffalo, 2183 
Main Street, Buffalo 14, N.Y.) 

14, Significance of Nucleic Acid De- 
rivatives in Nutrition, Assoc. of Vitamin 
Chemists, Chicago, Ill. (M. Freed, Dawe’s 
Laboratories, Inc., 4800 S. Richmond St., 
Chicago 32.) 


(See issue of 16 November for comprehensive list) 
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LABORATORY REAGENTS 
AVAILABLE HERE! 


CUPFERRON (ACS Reagent Grade) 
For Uranium assay ; for precipitation 
of iron, titanium, molybdenum, vana- 
dium, ete. 


GIRARD’S “P” Reagent and 

GIRARD’S “T” Reagent (Reagent 
Grade) For isolation and separation 
of ketonic materials. 


POTASSIUM METAPERIODATE (ACS 
Reagent Grade) For manganese de- 
termination; For steel analysis. 


PYRIDINIUM BROMIDE PERBRO- 
M ¥ sHsN.HBr.Brz, A_ solid, 
easily-handled source of Bromine. 


SODIUM METAPERIODATE (ACS 
Reagent, also AOCS Ea-6-51) Readily 
soluble periodate for glycerol analy- 
sis and manganese determination. 


THIOACETAMIDE (Reagent Grade) A 
safer substitute for H2S in sulfide 
and metal ions precipitations. 

“VitaStain” (Reagent Grade, Triphenyl- 
tetrazolium Chloride) Used to deter- 
mine viability of living plant tis- 
sues; study of enzyme systems and 
neoplasms. 

“ZEREWITINOFF” Reagent (1.0 N 
soln MeMgI in purified n-butyl ether) 
For determination of active hydro- 
gen. 








Ask for our Data Sheets describing these 
products. Write to our Dept. “‘B’’ — your 
letterhead please. Samples of these re- 


agents not normally supplied! 








ARAPAHOE CHEMICALS, INC. 


2800 PEARL STREET * BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 











PSYCHOPHARMACOLOGY 


AAAS Symposium Volume 
edited by 


Nathan S. Kline 


6” x 9”, clothbound, 175 pp., 
bibliographies, index, 1956 
$3.50 ($3.00 for 
cash orders by AAAS members) 


This volume consists of material pre- 
sented at the first major conference on 
the remarkably successful use of new 
drugs such as chlorpromazine in the 
treatment of mental disease. 


“The authors are competent and care- 
ful workers who have approached this 
problem with a scientific attitude 
Throughout the volume runs the thread 
of caution . . . New vistas are being 
opened for the psychiatrist, the neurolo- 
gist, the physiologist, the psychologist, 
the pharmacologist and the chemist.” 
Foreword, Winfred Overholser. 

“This volume is not a reference in- 
tended for use at the introductory stu- 
dent level. It can be reviewed with in- 
terest, however, by any serious member 
of the reading public.” American Journal 
of Pharmaceutical Education, July 1956. 


At all book stores or write 
American Association 
for the 
Advancement of Science 


1515 Massachusetts Ave., NW 
Washington 5, D.C. 
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EQUIPMENT NEWS 


All inquiries concerning items listed 
here should be addressed to Science, 
Room 604, 11 W. 42 St., New York 36, 
N.Y. Include the name(s) of the manu- 
facturer(s) and the department num- 


ber(s). 


MTIME/FREQUENCY CALIBRATOR, when 
used with power supply and headphones, 
comprises all the circuits necessary for 
the calibration of oscillators, receivers, 
and other wide-range devices up to fre- 
quencies above 1000 Mcy/sec. It also 
provides square-wave markers at inter- 
vals from 0.1 to 100 usec for calibration 
of oscilloscope sweep time. The new in- 
strument includes a 10-Mcy/sec_har- 
monic series, a crystal mixer that oper- 
ates from low frequencies to frequencies 
above 1000 Mcy/sec, an amplifier for 
audible beats, and a video-frequency 
amplifier output. The output pulse has 
sufficient power to trigger most pulse 
generators and oscilloscope sweeps. 
(General Radio Co., Dept. S60) 


™ PROPORTIONING PUMP can handle eight 
different liquids or gases singly or in 
combination. Materials to be pumped 
enter at one end of a bank of Tygon 
tubes that are mounted parallel to one 
another. An endless chain-roller mech- 
anism pumps the materials to the other 
end in a virtually constant flow. Volume 
of delivery can be governed by varying 
the inside diameter of the tubes, by 
selecting various pump speeds, and by 
using a combination of tubes of different 
size. The pump encompasses a range 
from ultramicro to macro volumes. 
(Technicon Chromatography Corp., 
Dept. S65) : 
™ POCKET PH METER, which has hereto- 
fore been available only as a complete 
unit together with probes and batteries, 
is now available as a separate item. 
(Analytical Measurements, Inc., Dept. 
S69) 


SILICON DRAW FURNACE designed for 
the production of single crystals provides 
bidirectional, variable-speed rotation and 
means to raise and lower the melt. Vis- 
ual synchronization of seed and melt is 
possible. Direct-current, shunt-wound 
motors provide constant torque over the 
entire speed range. The use of a sap- 
phire rod and radiomatic head (thermo- 
pile), a recording potentiometer, and a 
3-mode power proportioning control 
make possible a temperature control of 
+0.5°C at 1420°C. A vibrator motor 
mounted on the furnace frame applies 
low-amplitude vibration to the charge 
during the melting process in order to 
minimize adherence of the charge to the 
side walls of the quartz crucible. (Na- 
tional Aircraft Corp., Dept. S77) 











NEW! 
BECK REFLECTING 
OBJECTIVE MICROSCOPE 


for work in visible, ultra-violet and infra- 
red light — reflecting, objectives with 
powers from x15 to x17 





New Beck Reflecting Objective Micro- 
scope has an optical system consisting en- 
tirely of mirrors—no chromatic aberra- 
tion is introduced. The range of usable 
wavelengths extends from the far ultra- 
violet to well into the infra-red. The wide 
range of reflecting objectives nape excit- 

















ing applications in this new and expand- 
ing sphere of investigation. 
Objective available are: 
| Catalog No. 4039 4049 4038 
Focus 13 mm | 5.4 mm | 3.5 mm 
Magnification :-— | } 
160 mm tubelength x15 | x36 | x52 
Numerical aperture .28 50 | -65 | 
Central obstruction:— | } 
Numerical aperture 42% | 35% | sian | 
| Area 17.5% | 17.5% (| 17.5% 
| Working distance | | | 
| (approximate) |} 24mm | 8 mm 3.5 mm | 
| Catalog No. 4035 4047 | 
Focus | 2.6 mm | 1. 7mm 


Magnification :— 





160 mm tubelength | x74 
250 mm tubelength | x172— | 
| Numerical aperture | .65 | 90 | 
| Central obstruction:— | | 
| Numerical aperture | 35% 35% | 
| Area 12.5% | 12.5% 
Working distance 
(approximate) 2.5 mm | Water 
immer. 





The heavy, rigid stand is designed to 
fully exploit the range of reflectin objec- 
tives. It features—an additional focusing 
adjustment moving only the stage—a re- 
movable reflector to project the image 
horizontally upon the slit of an analytical 
" ectrograph—inclined eyepiece with mov- 

le reflector so that the light can_pass 
directly onto the camera film—bellows 
extension for tubelength adjustment from 
150 mm to 285 mm. 


Send today for your free copy of the speci- 
fication booklet describing the New Beck 
Reflecting Objective Microscope. 


THE 
EALING 
CORPORATION 


Box 90, Natick 3, Massachusetts 
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PERSONNEL PLACEMENT 

















CLASSIFIED: 18¢ per word, minimum 
charge Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch | 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 














iil| POStTIONS WANTED || 


Biochemist, long experience as director Euro- 
pean biological, bacteriolo; ical laboratory. Court 
expert Bogan’s test. Seeks change. Box 263, 
SCIENCE ¢ 








Ecologist, Entomologist, Soil Specialist, B.S., 
{.S., doctor of forest science; 39, foreign ex- 
perience, research. Desires research or consult- 


ing anywhere. Box 260, SCIENCE. x 


Microbiologist, Ph.D, Competent investigator in 
medical bacteriology and mycology. Research ex- 
perience with phages and animal viruses, Chem- 
istry background. Publications. Desires position 
in Fesearch, teaching, or industry. Box 261, 
SCIENC 11/30 








Microbiologist, Ph.D, Genetics and bacteriology ; 
industrial experience; publications. Desires in- 
dustrial position, Box 262, SCIENCE. 4 


Organic Chemist; Ph.D.; 6 years’ teaching; 5 
years, research chemist in industry (isolation, 
chemical and enzymatic synthesis of coenzymes 
and nucleotides). Medical Bureau, Burneice Lar- 
son, Director, 900 North Michigan, Chicago. X 








Virologist, Ph.D. Tissue culture, immunology, 

and biometry; industrial experience; publica- 

tions. Desires industrial position. Box 262, a 
VCE, 


(MMM, POSTTIONS OPEN |AIIII 


Biochemist-Laboratory Technologist. Excellent 
opportunity with permanent future for ac 
and experienced individual in growin g organ 

tion in Los Angeles. Box 255, SCIENCE. 11/23 


Biochemist, Ph.D. preferred. Trained primarily 
in protein chemistry. Knowledge of enzyme 
chemistry, chromatographic methods, electro- 
phoresis, and some organic chemistry pecterred. 
Salary beteoae per year. Write to Box 250, SCI- 
ENCE 11/9, 16, 23, 30 


Chemist, woman, to teach 2 years in India, Ad. 
vanced chemistry degree required and 4 years’ 
experience in teaching college or university 
chemistry. State in detail experience and aca- 
demic vitae. Give references, Dr. M. Wells, 
Associate Board of the Women’s Christian Col- 
lege, 36 Hill St., Naugatuck, Connecticut. 

















Enzymologist Ph.D. for interesting research 
project in intermediary metabolism at an eastern 
university. Apply Box 265, SCIENCE. x 


Geology Teacher for expanding program; Ph.D. 
or M.S. State training, experience and avail- 
ability. Retired teachers invited to inquire. South- 
east Missouri State College, we Girardeau, 
Missouri, 11/16, 23, 30 








Ii POSITIONS OPEN |i 





Histologist, Histopathologist, or Comparative 
Pathologist who might be interested in a career 
in the temporal bone and the ascending auditory 
pathways; new laboratory; excellent facilities ; 
long-term projects. Please write to Dr. Victor 
Goodhill, Deafness Research Laboratory, Chil- 
drens Hospital, 4614 Sunset Boulevard, Los An- 
geles 27, California. 11/30; 12/7, 14 





Mathematicians and Theoretical Physicists. Ap- 
plications invited for positions requiring varying 
degrees of competence or experience in applica- 
tion of mathematics or physics to broad military 
problem area. Annual renewable contract, salary 
attractive and open. Personnel eligible for aca- 
demic leave, retirement, or early graduation 
especially invited to apply. Southwest. Security 
clearance required. Box 257, SCIENCE. 

11/23; 12/7 


Neurophysiologist or Physiological Psychologist 
interested in a career in audition research; pref- 
erably Ph.D. or equivalent; long-range research 
programs; new laboratory; university affiliation ; 
salary open. Write to Dr. Victor Goodhill, Deaf- 
ness Research Laboratory, Childrens Hospital, 
4614 Sunset Boulevard, Los Angeles 27, Cali- 











fornia. 11/30; 12/7, 14 
® e 
PHYSICIST 
Nuclear Theory 
Reactor and Shield 
Development 


for Nuclear Flight 


The qualified physicist we are looking 
for to fill this extraordinary position 
is as much at home with major analog 
and digital computing installations as 
he is with old-fashioned paper, pencil 
and cerebration ... that unique qual- 
ity of it that makes him a creative 
force to be reckoned with. 


The position involves the use of the 
most advanced techniques of mathe- 
matical physics and high speed com- 
puting machinery in the development 
of the fundamental neutron and gamma 
ray physics technology of high per- 
formance reactors and shields of nu- 
clear aircraft. A in theoretical 
physics or applied mathematics or 
equivalent is preferred. 


Experience in neutron and gamma ray 
physics is desired, but interest, ability 
and potential are considered more im- 
portant. 


Publication of research results in the 
appropriate classified or open literature 
is encouraged. 


Openings at Cincinnati, Ohio 
and Idaho Falls, Idaho 


Address replies stating salary require- 
ments to location you prefer 

J. R. ROSSELOT L. A. MUNTHER 

P.O. Box 182 P.O. Box 535 

CINCINNATI, O. IDAHO FALLS, IDAHO 


GENERAL @@ ELECTRIC 








PHARMACEUTICAL 
EXPLORATORY 
DEVELOPMENT 


Unusual opportunity in progressive expanding 
eastern pharmaceutical company for Ph.D. In 
a biologic science to sereen new product ideas 
for development as effective therapeutic agents. 


Essential for candidate to understand drug 
action, sereening techniques, and procedures 
for evaluating drugs clinically. Broad train- 
ing I ac preferred to specialization In 
one feild. 


This position is open to any qualified person 
who can work well with others and has po- 
tentiality of leadership. Liberal benefits. Send 
complete resume. 


BOX 259, SCIENCE 




















OPPORTUNITY AVAILABLE 
FOR YOUNG PHYSICIAN— 


in Professional Service Department of 
Medical Division. Should have ability and 
interest in medical writing. Clinical or lab- 
oratory research experience desirable. 
Large midwestern ethical pharmaceutical 
company. For further details please write 
and send résumé to Box 252, SCIENCE. 














Physicians, one or two, for medical department 
of long- ae progressive coal and railroad 
company in West eo General practice, 
employees, and aalshs xcellent complete office 
facilities, x-ray, diathermy, pharmacy, competent 
help. Good proposition for one man; two young 
doctors jest out of internship could do exception- 
ally well. Modern housing available, Satisfactory 
financial arrangements will be made. Full coo; 
eration of management. Box 256, SCIENCE, 








Hill POSITIONS OPEN hi 


eg Bi Research t, M.S. o 

B.S. for surface chemistry ood ratlation studies 
in cancer laboratory of a southeastern medical 
school, handy ne. Up to sine | 





Box 266, SCIEN 





POSITIONS on RRS DEGREES IN 
MEDICINE OR NCE: (a) Physiology 
Instructor; Ph.D. or ow. D., liberal arts depart- 
ment, to be incorporated into new medical 
school now being established; $6000, excellent 
potential advancement, rank, and salary; south- 
east central, (b) Chemist ; very well known pri- 
vate laboratory receiving referrals from out- 
standing eastern hospitals, medical colleges; ex- 
cellent opportunity for professional advancement, 
potential business association; personnel in- 
cludes certified clinical chemists, technical staff; 
large city. (c) Pharmacologist; D. as medical 
director, Ph.D. as technical director; must have 
strong chemistry background; principal respon- 
sibilities development, testing of new pharmaceu- 
tical specialties; $12,000-$15,000; important 
midwestern concern, Woodward Medical Per- 
sonnel Bureau, 185 North Wabash, Chicago. X 





Radiochemist, Ph.D., with biological interests 
for responsible position in radioisotope research 
at large cancer research center. Experience in 
instrumentation and_ biochemical applications 
necessary. Box 249, SCIENCE. 11/9, 16 


Research Psychologists (systems analysis, hu- 
man engineering, and training), The American 
Institute for Research has immediate openings 
at Pittsburgh and Dayton, Ohio. Applicants 
should have masters degree or Ph.D. Experience 
in systems applications, human Fi ior and 
training equipment design is desirable. Please 
send résumé and names of references to Dr. 
Robert B. Miller, Systems and Human Engineer- 
ing Program, Amberson Avenue, Pitts- 
burgh 32, Pennsylvania. x 








Science Writer for new 516-bed research hospital 
and basic science research institute. Basic policy 
clinical and basic science research into the 
problem of cancer and allied diseases. Salary 
open. Qualifications: bachelor’s aous and 2 
years of writing experience. Box 221, SCI- 
ENCE. ew 11/23 





Virologist, Bacteriologist, Ph.D.; 5 years of 
varied experience in research, development, and 
production of biological products, Primary in- 
terest veterinary vaccines. Presently in manage- 
ment position, Would like return to active re- 
search. Box 264, SCIENCE, x 





(a) Young physician qualified public relations ; 
duties: coordinate program planning, working 
with television, committees, various meetings. 
(b) Advertising writer to direct and coordinate 
program of ethical drug company ; extensive ad- 
vertising experience, administrative ability re- 
quired; East. (c) Chemist, Ph.D., to direct 
clinical laboratory, 350-bed general hospital, 
affiliated with medical school; knowledge of 
advanced chemistry desirable; $7000-$10,000; 
Midwest. (d) Physiologist-Biochemist ; research 
involving metabolism of perfused isolated kid- 
ney; well-known research institution; Pacific 
Coast. $11-24 Medical Bureau, Burneice Larson, 
Director, 900 North Michigan, Chicago. 


The Market Place 


BOOKS « SERVICES » SUPPLIES » EQUIPMENT 











DISPLAY: Rates listed below — no 
charge for Box Number. ey 
invoices will be sent on a_ char, 
account basis—provided that sat - 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 














Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists poe eye ge at 
riodical files you are willing thigh mar 
Bet prices. Write Dept. ASS J. ‘8 ‘CANN a, te Inc. 
ton 
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[III BOOKS AND MAGAZINES |i 








WANTED TO 


PURCHASE ... | Sets and runs, foreign 


SCIENTIFIC $224 domestic. Entre 


PERIODICALS libraries and smaller 
and BOOKS) Collections wanted. 


WALTER J. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 











SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
———_—————__ Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 


| PROFESSIONAL SERVICES ||| 


FLAVOR EVALUATION 


with Trained or 
Consumer Panels 
Write for details 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
MADISON 1, WISCONSIN 


TO AUTHORS 


seeking a publisher 














WISCONSIN 
ALUMNI 
RESEARCH 
FOUNDATION 


P. O. BOX 2217-V ° 





Many 
suecesses, one a best seller. Write for booklet sC—it's free. 
VANTAGE PRESS, Inc. @ 120 W. 31 St., N.Y. 1 


d Blud., Hollywood 28 
.: 1010 Vermont Ave., NW 


In Calif.: 6253 H. 
In Wash., D.C 














LaWall & Harrisson 


iy, S, 1921 Walt St, Philadelphia 3, Pa, 


Pharmacological themican 





Write for Brochure & Bi-monthly 
Publication Chemistry in Action 


TRUESDAIL 
Laboratories, 
Inc. 


Chemists-Engineers 
Bacteriologists 
4101 No. Figueroa Street 


Los Angeles 65, Calif. * CA 5-4148 












Roger W. Traesdall, Ph.D., 
President 


C. E. P. Jeffreys, Ph.D., 
Technieal Direetor 
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SEND FOR DETAILS 
ON THE NEW, 


ULTRA-COMPACT 
GME-LARDY WARBURG 
APPARATUS 











[III PROFESSIONAL SERVICES || 










Project Consultation and Pro- 
duction Control Services in 
Biochemistry, Chemistry, Bacteri- 
ology, Toxicology — Insecticide 
Testing — Flavor ee. 


WRITE FOR PRICE SC 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


* MADISON 1, WISCONSIN 


P. O. BOX 2217-V 








TACONIC | 
FARMS 


GERMANTOWN, NEW YORK — Phone 3535 











Kilogram Quantities 
PURE LAURYL ALCOHOL 


No detectable unsaturates 
No Cio No Cus 
Also other high purity chemicals 


APPLIED SCIENCE LABORATORIES, INC. 
140 N. Barnard St., State College, Pa. » AD 8-6282 


ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 




















PURINES 934 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES ““courany INC. 


703 S. Main St. Burbank, Calif. 











GERMAN CAMERAS and special equipment for 
micro and technical photography or for the 
hobbyist. 
Save 335% (sometimes more) through our fam- 
ous “Import Your Own” system of buying. 
Examples 
Exakta- Schneider Xenon Automatic f1.9 
$193.00 (duty $26.50) 
Rolleifiex Automat-Schneider Xenar £3.5 with case 
$140.00 (duty $14.90) 
Parcel post and insurance included. Similar savings on 
many other famous makes and accessories. Brand new, 
original factory packing. Only the latest factory production. 
Price-lists by return mail. Specify interests and require- 
ments. Nelson Company, 7810B Greenwood Avenue, 
Washington 12, D.C. 
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SPRAGUE-DAWLEY, 
INC. 


PIONEERS IN THE 
DEVELOPMENT OF 
THE STANDARD 
LABORATORY RAT 


OUR PLEDGE: Our insistence 
on the highest possible quality 
will never be sacrificed to 


quantity. 


Sprague-Dawley, Inc. 
P.O. Box 2071 


Madison 5, Wisconsin 


Phone: CEdar 3-5318 











STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 
ESBE LABORATORY SUPPLIES 
459 Bloor St., W. Toronto, Canada 











“From the hand of 
the veterinarian 
to research” 


albino rats” 


Hypophysectomized 
Rats 


Poneto of ~ 
"Wistar Stramas 
8 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 





















Rte. 4, Box 205 





23 NOVEMBER 1956 


Ho.ttzmMan Company 


Our continuous efforts to maintain the superiority of the Holtzman strain 
of albino rats are centered on the environmental, nutritional, and breed- 
ing aspects. We submit that your published report may be more accurate 
if you state that the rats were procured from us. We believe they are 
better than those produced elsewhere. 


Madison, Wis. 


Phone ALpine 6-5573 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 

of the AAAS New York Meeting 

by first class mail — early in December 
The General Program-Directory of the 123rd Meeting of the AAAS in New York City, Dec. 


26-31, 1956, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 
1. The two-session general symposium, “Moving Frontiers of 1. AAAS officers, staff, committees for 1956. 
Science,” arranged by the Committee on AAAS Meet- : ? 
ings. 2. Complete roll of AAAS presidents and their fields. 
2. The six sessions of the Conference on Scientific and Tech- 8, The more than 265 affiliated organizations. 
nical Editorial Problems. 
3. Details of the anniversary celebrations of the AAAS- 4. Historical sketch and organization of the Association; 


Gordon Research Conferences, Botanical Society of Amer- the 1955 revised Constitution and Bylaws. 
ica, Freud e¢ al. 


4. Programs of the 18 AAAS sections (symposia and con- 5. Publications of the Association. 

tributed papers). : z : 
5. Programs of the more than 80 participating societies. 6. AAAS Awards and Grants—including all past winners. 
6. The Special Sessions: AAAS, Academy Conference, Con- : é 

ference on Scientific Manpower, National Geographic 7. Membership figures ‘by ‘sections. 

Society, Phi Beta Kappa, RESA, Sigma Xi. : 8. Section committees (Council members) in detail. 
7. Details of the Hotel Statler—center of the Meeting—and 

other hotels and session sites. 9. Local committees. 
8. Titles of the 1 i ic scientific fil 

ae eid alas fs recy, aan nentel so acer 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1956 Annual Exposition of Science and {1.” New abd carrent activites ree Ane 


Industry and descriptions of their exhibits. 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2)You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish ‘to 
attend; 3)Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. O Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


lb. Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 
_ Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 
Bo DAE Maar meen). ice .05e>, «0: ea sule tolg GB's» Glose le od oso 00/0 e bine Sie 8.80 weck.s aie bop Scklu rs 6 Siprret RCE Ee EERO TER aimee 
(Please print or typewrite) (Last) (First) (Initial) 
3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


Ce 


(For receipt of Program-Directory) 


D, YOUR FRE EAP Maras 5a USES EAE Oe ATES CELLU S Gia s & olsen lata o Std BUEACiuruta ol porbn wl Gaeale PDR ene a pOrE re OES eve 


6. CONVENTION ADDRESS 


CORO OOHRS HoH HHH EHH EHH DHKHH HEHEHE EH HH SHHHSH HO MESES OHEEE SE SEHHEHH EE HH EH EE HOHE ONE 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D.C. 
1050 ’ SCIENCE, VOL. 124 
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r al A NEW CONCEPT 


IN CLINICAL CHEMISTRY! 











- 


Lyophilized, single assay, reagent tubes for 
determination of serum TRANSAMINASE, URIC ACID 
and LACTIC ACID DEHYDROGENASE 


ACCURATE SIMPLE LOW-PRICED 


(merely add water, serum and read) 


Although developed for use with a spectrophotometer, a spectrophotometer is not necessary for 
Transaminase or LDH Determinations. The tubes may be used as cuvettes in the new, low priced 
COENZOMETER (pat. pending) which measures absorption at 340 mu. This instrument is currently 
being introduced by Macalaster Bicknell Company, 243 Broadway, Cambridge, Mass. 


coalal “smn 


REQUIRING NO DEPROTEINIZATION or HEATING 





Based on the coupled enzyme system of glucose oxidase and peroxidase, the reaction is 
specific for glucose. 


A blood glucose can be obtained in 11 minutes using 0.1 ml. serum or plasma. A photoelectric 
colorimeter is the only piece of special apparatus necessary. Simply add serum to reagent and read 
color in 10 minutes. 


With proper precautions, the method is suitable for urine glucose determinations. 


SIMPLE SPECIFIC QUANTITATIVE 


Write to us for complete information including coenzometer literature 


WORTHINGTON BIOCHEMICAL CORP. 


FREEHOLD, N. J. 





this in... 


CENTIMETERS 








BPNES Cs 


2,get this out, 
automatically 


Analytically, the Spinco Analytrol is the heart of the Model 
R Paper Electrophoresis System, offering many additional 


advantages as a general laboratory tool. 
Spinco 


In a matter of seconds it plots the distribution curve Anclyires 


of material concentration derived from light transmission. 
At the same time, it produces an integral, saw-tooth curve 


from which relative concentrations can be read directly. . 
eae 


Model R Systems are stocked by distributors in princi- 


pal cities. Or, write for details on this versatile instrument. 





SPINCO chvcscon 


BECKMAN INSTRUMENTS, INC. 
BELMONT 5, CALIFORNIA 











